Please Click here to view the drawing 



xj£l Korean 



(19) 



KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 



(11 publication number: 1020030030266 A 

(43)Date of publication of application: 18.04.2003 



(21 Application number: 
(22)Date of filing: 



1020010062125 
09.10.2001 



(51)lnt. CI 



C12Q1/68 



(71) Applicant: 

(72) lnventor: 



KIM, CHEOL MIN 

PARK, HEE KYUNG 

SJ HIGHTECH CO., LTD. 

JANG, HYEON JEONG 
KIM, CHEOL MIN 
PARK, HEE KYUNG 
SONG, EUN SIL 



(54) MICROARRAY COMPRISING PROBES FOR MYCOBACTERIA GENOTYPING, M. TUBERCULOSIS STRAIN 
DIFFERENTIATION AND ANTIBIOTIC-RESISTANCE DETECTION 

(57) Abstract: 



® 



PURPOSE: A microarray comprising probes for mycobacteria 
genotyping, M. tuberculosis strain differentiation and antibiotic- 
resistance detection is provided, thereby decreasing the time and 
costs required for analysis. CONSTITUTION: The microarray 
comprises a probe for tuberculosis or non-tuberculosis 
mycobacteria genotyping, a probe for M. tuberculosis strain 
differentiation and a probe for antibiotic-resistance detection in a 
support, wherein the probe for tuberculosis or non-tuberculosis 
mycobacteria genotyping contains an oligonucleotide of the 
nucleotide sequence of Mycobacteria sp. specific internal 
transcribed spacer(ITS), an oligonucleotide of the nucleotide 

sequence of tuberculosis Mycobacteria genus specific ITS, and an oligonucleotide of the nucleotide sequence of non- 
tuberculosis Mycobacteria genus specific ITS; the prove for M. tuberculosis strain differentiation contains an 
oligonucleotide of the M. tuberculosis strain specific direct repeat(DR) nucleotide sequence; and the probe for 
antibiotic-resistance detection contains an oligonucleotide of the nucleotide sequence of rpoB gene inducing the 
rifampin resistance, an oligonucleotide of the nucleotide sequence of katG gene inducing the isoniazid resistance, an 
oligonucleotide of the nucleotide sequence of pncA gene inducing the pyrazinamide resistance. 
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£■ *1*1*H £®j S Hl^^ *r°l3^2W3 ^ (probes), ^e|o] 

^ 7} Hi 3Ht}. 



£ l^i 4?- "H31<H?ll 0 l^ *Hs^HfleW3 ^ #-g (genotyping)i Ti^s] is^oi ^ (strain differe 

ntiation)4 ^ 1^ =r $i^r 5SIf S^f S^I $M M °1 



wi-tflelo^ £«}tfsl ^E^oj 7^34 ^aj 7 }^H, «fl<#€ gjjg o] 



til SSL 

£ 1 

£ 13] a )^r ^Hs«|tllelo>^ ^ Qyg ^EeflOj 7^2} $-44 vflAj ^.g. ^ afuf $ /flE S e> 

<*| %}\}*\ *H 4^ ^lHS. ^*>al $l^r "H^^H^ S^l-DL, b)^ a)^ ^lS*] = ^y^ ^Wal 

4 siai^l £-§-3 ^sH-h, 

£ 3£ ^H3^11elo>^ 5 ^ ^j-t^- 3$ o] ^o]$ ^Ajsj. «>o.^ £3)^, a )^ oj-olssJ-tflHl-g. f-tiflef- 

3*1 £ H37Rv°ll cfltt 3°U, b)^r * M 3-^11 3 £ £3L3^MH-g-<>il cfl*> ^ o] 37, 

£ 4fe iSBll^l 3ft 51 so]^ ^4^, a) ^ nH^^lej o. -^e t ^Al 

± H37Rvi cfl^; ^olj7 f b )^ d}o1 2 h|b|2]^ iLUl^(M. bovisH ?rft 



£ 5-tr ^HS^Bllelol-^ 3^ o>o]iqo>^HS!l- ^e^oj-nj-ol c vfl^ ^f-§; ^ft 51 ^o]Q iAjs). 

Si-i"^ l^SAi, a) 53 b)^r RMP Ml^ 3ft »M2^t|^ ^1 = 1^^ H37Rv(RMP 53 

^HS^Bllel^- f-Hfl3f-S.Ali(R\4P Ifl^ 5^)^ Cflt> ^Ol j7 f c ) nl d) i=. INH ^ Aj 7j^^- % u^l gj o. 

H37Rv(INH 5^) 53 S^ll 5} ^- f-tifl = #3*1^ (INH ifl^ ^)<H1 cfl$ e ) ^ 

f)^r PZA ^ 3ft nHs^flel-g- ^Hfl h^aI^ H37Rv(PZA 5^) 53 "Hs^l^ ^Ml^. f- 

^(PZA ifl^ cfl$ ^Joi4. 



t^si y 'ii -i 3^ 

£ ^H3^BllelO>^ 5 - ^ f ^«j^6| ^EeflOj ^4 tg-^Xj tflAj^. ^ofl 7j^^V - ^ofl 

6.S 53 «H2^flelo>Sl ^ %Q =^y (probes), 

H o Vl tj 53 ^ ?} si a-fc ^joi4. 

oHa^elo>fe ol^lTfl 0] o_ 7l ^ ^^Aj oi^6| ^S. t nfl^ ^i^lTlH^ 8«j^ ^^1 

(Mycobacterium tuberculosis) i ^"^S]^ 3 a Jj^ 4 D o v ^>7> ^J*>ai $1 4 (Raviglione, M. C, D. E. Sn 

ider, 53 A. Kochi. Global epidemiology of tuberculosis. Morbidity and mortality of a worldwide epidemic. J 



AMA, 273: 220- 226(1995)). 3e*flb **H$£^^(ADIS) 444 ^4*1 44^H1 44 4 «i 5 °] Sj S] «11 
«j n}o]2^e]6} (NTM: non - tuberculosis mycobacteria) 4f^l 3$ 4 < ^3 l0 l ^4 ^44n ^14 (Barnes, 
P., A. B. Bloch, P. T. Davidson, 5l D. E. Snider, Jr. Tuberculosis in patients with immunodeficiency virus 
infection. N. Engl, J. Med, 324: 1644- 1650(1991)). 4£- <>14S, 4«j4^4 4^4 H^sti n^ls^e) 
4£ 4^r4 1 34£ JL#^ 4^ 5 4444 4^4 ?fl4t 3M 44*1 ^S]ol 



*H44 4>i4lL 444?1 34 6)^6] w 0 v^s£ *§e}]44 nelii 4 A <H e^«>H 5U4. 

<>1^4 4H144 ^^f-n 4444 4^14<>1 43 4*fl^f-<>l 44£ 44, °J4 44, X4 

34, 4«flsf-?i 44 34, 1H34 ^ ^11434 t^n s)4. ^sfl4, 443 7fl 

4 ^^* r H 4^1 444 £4 ^ 34^4 *1^4 443HW ^54 afl4 

34^1 4^1 =H #4. ZL514, <^J] 34^ -°S*r Ala ^ofl ^«fl^5l ^7> 34 ^-f 4 84, Si, «fl4 

^4^1Sb ^«»4Sl 44<>1 2nel7l ufl-^ofl ot 6 -^> ^ £S i 7^ ^^44^ 43 43 6 1 544. 5lei4 444 
1- i^j^S. 44 314 4?!4 4^4<>l 34 4*3 jI, £ ^flf-Tfl It^n °)^4 o] wJ-^oflA^ 

3 444# cfl^S. # 4<>1 3 (genus -specific) 44 44 4<>13 (species - specific) PCR HBHHM- s)a> 5i 

« 44 <>144lL saq. 



Hfl^ *H4 44 7 ^2] ?7]t ^l^t 4 544 "Hs^fleKS) Tflf-g-A^ 16S rRNA £4 H ^Hl^l 
ulJiLl- 014^44. <>14 16S rRNA 4344 44i nfl-f ja^W^s. 44^ 7Mji e 

^44(Stahl, D. A., ^ J. W. Urbance. The division between fast and slow -growing species corresponds t 
o natural relaionships among the mycobacteria. J. Bacteriol. 172: 116- 124(1990); Rogall, T., J. Wolters, 
T. Flohr E. C. Bottger. Towards a phylogeny and definition of species at the molecular level within the 
genus Mycobacterium. Int. J. Syst. Bacteriol. 40: 323 - 30 (1990b) ; Rogall T., T. Flohr, 3l E. C. Bottger. D 
ifferentiation of Mycobacterium species by direct sequencing of amplified DNA. J. Gen. Microbiol. 136(Pt 
9): 1915- 1920(1990a)). H34, 16S rRNA 4444 H4 443 44 44^4 7^2 &7l ufl4i 4 

4 4^1 «HH 3^3 43134 7Wi °)4(Fox, G. E., J. D. Wisotzkey. 5 P. J. Jurtshumk. How close is clo 
se: 16S rRNA sequence identity may not be sufficient to guarantee species identity. Int. J. Syst. Bacterio 
1. 42: 166- 170(1992)). 



£th IS6110 4°d 444 (insertion element)£ ^Mia^l^ f-nfl2.f-S.Ali ^#3)i(M. tuberculosis, M. a 
fricanum, M. bovis, M. microti)^ 4^51 4^1^S. $?1|5}£I ojf. ^ o_£_ ^ PC R #^1^H A>^-sl j7 ^ o.q- > 
6 1 ^-^41- ^1 ^ iaLSH fl-g-^51 ^3f7> q-Ej-^: ^£ iltHr ^^>1 Si Si 4 (Yuen L. K., B. 

C. Ross, K. M. Jackson 5s B. Dwyer. Characterization of Mycobacterium tuberculosis strains from Vietnme 
se patients by Southern blot hybridization. J. Clin. Microbiol. 31: 1615 - 1618(1993)). °] -frS*}!- Ir^-*!?! 
b HSt^iq^ #4 A o v ^2f£l^ a)^°J(TB-PCR, TB Detection Kit, (^)HMi^}, ^t> n J^), ^H-^- 

nfl-f tt^^ti ^t>€ ^^-S TB 4tMfl3 ^Tfl^r* #4*>^ PCR 71^^14. 



<=>15]21 um««5(NTM)#i 51 7^ o^l7> ^7}t}jL t Hl^«j$ ^^fl^£ ^l^i^ ^^^l &50" c d AjS* 5 

^«H1 £ltb tlsfl^f^l 711^ M-e}-^-«H1 44, ^451 ^1^4 ^1^* ^«B4 ^-t4^ fl- 
^ *II<W}. °1* fl«B^ 4 ^-^1442] 4°li 514 Afla^r 5^ 4^ 53 4^ 4^51 ^4*1 

A4S1IL S)4. 



< isefl<?l 4^4 ^4 ^2fl4^> 



?1«)54 ±^]}°d 1^54 #>i«Rr 4^5. £«j 1H 44 ®X}°\]7\] ^E^C] o. 

4144 44€# 44431 1^54 iMefl4 f^ofl 43]- £*}ig ^| -g-^-SH iL4444 4^tt 2:4 

t flt ^ $14 $4. 4xr 4«]4-g- 4^444 ^34 isj 7j-<^o) <^oi %± ^4-f &44-TrHl D fl-f 4 

jl44. 444, 44^ 4«]4 4*3 71 € 444 1«!4 441- 44 3fr 44^fl A J 1^54 **}-4 44 A J 

4tb 444 3-3*1 £44ji $14. °1^4 £44 4-2. A <Hl 4 ft ^SiNl<?l 44 2.3. 4^44 4434 

31 4 & f-aflsf-^Al^ DNA 4€4 PCR f^-§r 43^44 44-^4 PCR^ ^44 IS61104 4^ 44iLi 44 

4-g-t!: RFLP (restriction fragment length polymorphism) 44-§" 4 -§-4^4. n44, DNA RFLP 444 
3 71 Til 2:44 £444, 444 444 DNA1- 4-§-44 444 ^44£7 r ± H (slow - growing) 7j)44*r 4 
^^^r^r (Goyal M., Saunders N. A., van Embden J. D., Young D. B., Shaw R. J. Differentiation of Mycobac 
terium tuberculosis isolates by spoligotyping and IS61 10 restriction fragment length polymorphism. J Clin 
Microbiol, 35: 647-651(1997)). 



ZL 4 44 244 3 # ^4 = #^4^ 4! 4 ^4 4444 44-^4 genomic DNA4 southern blotting^! 4$ 
DNA fingerprinting, PGRS (polymorphic GC - rich sequence), ZLSlal triplet multimer (GTG)44 444 ii( 
repetitive element)!" °144 4444 4-^-4, 4^4 444£ PCR 44 ZE4°1 4 4 44 &4 DNA4 4 

*§44 H47 r 44 44471 444 °3444444 44 4#4 547^-4^ 44 Sol 4(Kamerbe 

ek J, Schouls L, Kolk A, van Agterveld M, van Soolingen D, Kuijper S, Bunschoten A, Molhuizen H, Shaw 
R, Goyal M, 4 van Embden J. Simultaneous detection and strain differentiation of Mycobacterium tubercu 
losis for diagnosis and epidemiology. J Clin Microbiol, 35: 907 - 14(1997)). 



»H3^2lf 44=4^4^ ifl^ 44 4^ DR (direct repeat) locus4 DR locust 4 444 44^ 44 
ulul-4^ ^]o]a] (nonrepetitive spacer)! °144 ^44 44 (strain differention) 4 4 4 miniblotter7> 
4444 4 444(MiniSlot apparatus, Immunetics, Inc. USA), £44 444 4# 4 44447} ^2 14f ^ 
44 42-34°l i-S-44 44^£ 444 4(van Embden J.D., van GorkomT., Kremer K„ Jansen R„ van De 
r Zeijst B.A. 4 Schouls L.M. Genetic variation and evolutionary origin of the direct repeat locus of Myco 
bacterium tuberculosis complex bacteria. J. Bacteriol, 182: 2393 - 401 (2000) ; Filliol I., Sola C. 4 Rastog 
i N. Detection of a previously unamplified spacer within the DR locus of Mycobacterium tuberculosis: epi 
demiological implications. J. Clin. Microbiol, 38: 1231 - 1234(2000)). 

< 4444 $-44 iM}* 3$^iW> 



444 SL • 44 4444 4^4 447} a^o. 3. ^Vofl^ol sin 5)4. 445144444 4 

4444 ^±3. 44 x]sL^ $-^4 Vfl4^ 7 ^ n>Aj ^4 7 > ^7 r Sl$4. 4? 5^^ 357fl^iA^ 

$-44 l^^^l cfltr 31§>^ *17H ojAj-o; ot^^ vflAj^. 7 ^1^ °- 7 > 13%<H| o] e 37, oH^M^lH 

(isoniazid, INH)2j- e] ^-^3 (rifampin, RMP)# 27 r 4 ^ A o v 4 1H8*H Ml^* iL^lfe- 4^M A J 1 «J (multidr 

ug- resistant M. tuberculosis, MDR - TB) °] 4 7.5%^ ^4?!: =r^°fl °] ^.al 5)4. °1^^ H ^i4£ 

4 Ml^ 1«1^ °J^4 4*4 ^^14^^ ^ ^l^ol slj7 $)4(Musser J.M. Antimicrobial agent resistan 

ce in mycobacteria: molecular genetic insights. Clin Microbiol Rev, 8: 496-514(1995); ^^^r, ^€ 
4. 4*IH^ 1«]54 7 J-^J ^4. cfl^rW^^^l, 16: 187-203(1998)). M)^ 1«1531 #^4 4^- 

<H tJ^ ^45). 31 4^ ^o_*l- ^4fe 4 5 S ° 0 H Vc> 14. 19804^ 4^1^ ^44 ^7>7> 4 
«i MS] ^±3. ^14^31 4^ ^^<^1 4*>€ ^47} k<^444, D ^ 4^4 4«j<>l ^4t11 4*S«>fe ^-f7> 
^4J34. neln 4«14 4^1-^1 44^^11 44 ^s. 4 A S*>4 447> ^3. ^4 ^4 £44 4^3 4^-^-4, A 

f^ife 44 ^4 4*>€ £41-^4 4^ tfl 4^44 44 7 > 44 ^44^ 4 4 (Mycobacteria. In: Koneman E 



W, Allen SD, et al. eds. Color atlas and textbook of diagnostic microbiology. p894 - 895, Philadelphia, Lip 
pincott, 1997). 45M Q&Z}^ ^£ Qt\ 7fl7fl<?]2] *15J£^V o>q Bf ifl^ # 

*>7i 27i ^4 oj^-i- ^^*»n ^ 3*1-71 3^ Hj-wjsi 7M ^^6] a^il $14. 



^afl 3^ ^A>^oflAi^ m^o] 3# a <J-H O.S ^5 (acid fastbacte 

ria) S^flom ^5 <gAfl# ^ Hfl^ Bflo^ ^.<>\]X\ q<&*\7] 3 

A rit A l 39 t!: 1 ^ (Kent B.D., Kubica G. P. Public health mycobacteriology; a guide for the level III laboratory. 
US department of health and human services. Atlanta: Centers for Disease Control, 207(1985)). °1 j^tt 

3*H *Hfl£.JM| 5^ #f ai^xi 4~6^7> £th nfl«#£ ^ajss] ^aj] 7 j+^ %x[^ 8 ~ 12 ^ 

S] 7l?M _o_^ Middlebrook B^lf ^ ^°\] o]^o] ^t}(ol pj o]) zHcj-ofl 

*\ %®$.±<&$q--$r^ Line Probe Assayf- 6 1 -g-3: rifampin ^ tJfcW8B)*r$*l, 18: 

71 -76(1998)). 



£t>, 2R> ^afl ifl^7l^6fl cfl^V % H S V *1 ^ S <§SH 31 (rifampin, RMP), 

0 >^lH(isoniazid, INH) , 4 4^ 0 r p HH(pyrazinamide, PZA), (ethambutol, EMB), iS^S"H^ (str 

eptomycin, STR) , f-S.fl Ic-g- (fluoroquinolone, FQ) , ^r^M (kanamycin) , HB] JL o}u] (amikacin) tfl^ 
# ftSitife 4^3 ^5r7> JijLSlftcl-. 2eN, ^r^W °1 3 *t ^.Ml 3 ^Hl a^f- 6]^6\ 



°1 A <HH iL^l^H, *H7fl3 ±3. v}°]^n^°M ^5] $-7}% A\^z\7\ ^*}3L ft*.*), 

^^^^^ ^f*> ^7>S <?1«11 Bl^«j PMi&^lBloH cj t> #oJ=-c ^ ~ 7 j. 

1MM13 ± • #-§-.2.3. °Jt> 4*M^ ^7>s1il $)4. 4eH, ^^54 a]^ 

* A^sliL 5)4. n^<Hl£, ^7)1^ pMs^flB]6> 5^ ^««521 is^o] ^4 

^7}t]jl $)4. 



4 alJL#^-ir 7fl^*>7l #1*H <13 ii^^r 14, l«i 35 al^Sj nHs^-EflBlo^ 5^ ^f, ^^$] ^1511 

°J ^ Vl i4 ^^8^)1 2A>§>71 ^i*H cfl*H «H3 o_ s ^§ siif jz^ it§>iL sa 
n>oi3S«Hi|6ll- 7flt^s«l, 5*^t c>qei- <y>£ ^^<HMi£ «t«i^l ^1^§>il ^^©1 

7>^^ t^*>IL, £ tfig* #^*>7)1 Si $i 4. 



t^^l ' Pr r '•! r "1 -I " '1 .': 4^1 
m-BH, ■& ^^1 a.^^: ^51 o_S «HS^l-tflelo>Sl 5^ ^J-t, ^«j52l ^Ee))ol 7^34 iflAj 

^- ^51 4?- ^-3£4 v 7l BHa^ol^clf. ol^ ^sfl pl^sfl P>ol=7«v Ell ^ol-^ PJ ^1^71es 



(probes), 3^53 ±^491 3t> EII, 3i ifl^# 3#*>7l £!Hf £*v^ B }ol 3i o|;fl 

£ t^H, *l*l*flfe 3!-oll f-Aj-aj O.^. Af-g^i- ^HeflOl^ ti> £ ^ ^( semic on 

ductivechip) S^tt (silicon) f~§- £W, *M SHr^-. 

Sefl<y #£4 $-44 o. £i H (probes) 1- ^flmS. *r^r ^ 

# 133 ^*]aa 4^3 ^^IS.^ f-Alofl Bj-cl^^BH^cj-o; 3 ^ ^ 1«?53 ^Sell°J #f 3^ %MM1 



^A>ofl sol*) 1^ wj-g-t ^ 5Utt ^7H<g, oflf. 6]d1 iLji^ 16S r RNA^ IS6110, HSP, SOD 

§3 a 3 °j7H<i-§- o]^ ^e] jL^f#^j2.E|H£. a^M-, «w*>7flfe- 4 6 l2^«|o> ^ rrs(int 

ernal Transcribed Spacer) a^r^ ^2] jlTf#5flaE|B, 1«? # ^l^o} ITS 

^ S-Wt- £?]JL^42-Z)^, ?4 n>6l S ai-Efl2]6> ^ SclajO] ITS <$7]*\<££r a#SKr ^JL^i]}± 

E)H-f 3# ^HJaa q^ §1-711 A^ttiJr ! ifl^j 93 <£ 7 H<g-§- a#*Kr 1# °l A o V 3 £e]jL 

Tf#eflj2.E|H, *\&&S. 10 Ml^l 1621 °j7Hl-§- a#*Kr If 1 °l A o v 3 ^-2] JL^fl-eliaE]H, Si ^I^Jl 17 vfl^l 8 
93 <$7]*\<£ir a#*Kr 1# cIavoi ^-2]ji^#^j2.E|Hl- a#*Rr 5# 



£ t^^l A 1, 1«! 51 5^ £3 -Pr^Al-ol ITS (Internal Transcribed Spacer 

region)^ 4 6 lsa]-Efle]4Sl 16S rRNA^ 23S rRNA *}°}°]} %±5.*\ ^ofl 4^ H7H1 ^7} 

^ 300~500bpH7l6iq i n>6lsai-Efle]6H , ?l:€ i ^*fe £.&*\9l "9 7l *1 « 4 ^ofl 4^ -§.<.! 2j ©1 <^7l 
<g A]«ol J7 2 711 l-a*>jl oil- ^ $7Hfc£ *H ae}ol^(xc S y) ^|3j-oll ^ ^Jl 

Ml ^f-^i^r-T-^ °1 q (Roth A, Fischer M, Hamid ME, Michalke S, Ludwig W U A Mauch H. Differentiation of phy 
logenetically related slowly growing mycobacteria based on 16S - 23S rRNA gene internal transcribed spa 
cer sequences. J. Clin. Microbiol. 36: 139(1998); Park H.K., Jang H.J., Kim CM., Chung B.S., Chang C.H., 
Park S.K., 3l Song S.D. Detection and identification of mycobacteria by amplification of the internal trans 
cribed spacer regions with genus - and species - specific PCR primers. J. Clin. Microbiol. 38: 4080 - 4085 ( 
2000)). 



£ t^S] 4°l2a}Efl2l^ ^ *M3a<>HH (microarray) *r (polymorphism) $5.7} ^ 

ITS* 3.^ <$7}*\<£3. "H^SfleM ^ sol^olt^ ^ s.ol^oi 5i H f- olf. ^l^l^ofl Jf 

*, V *H *fl2, v *r$m. ITS* atrS t °<m a^^l « (conserved sequence) a^H^ ^^3:^91 

ifls>-§-aa ^^^iTi n>6iHa«H^ 6 l°il^ ^«fl M-eKKt ^i^t ^^^4. ^4#^ 3 

^-f <Hla 4^51 s^7> f-Aiofl ^ °aaaa 7i^si ^A^oflA^ ^^oi <^bi^ ^47^^01 7 \^t}^, 



£ U^^H. £«i^5l aaa^r ±^]}<£2] S2j -fr^H ^°13aa S>-§-^ ^ 

^71^^, if- 1"^, °H iLn£ IS6110, PGRS (polymorphic GC - rich sequence) ${ GTG (t 

riplet multimer) f-S] SE.3j <g7l^^^- £i= -§-e] ^-s.^^^ H£ if-sj-q. sj-Tfl ^ ^*»^ 

^°}* DR (direct repeat) ^Hl^ ^jL^^SL^B^ S-Wtr ^H, H r 3-3|*r 

Tflfc- ^1^3: 90 Ml*l 1345] ^71^1^- ^&*Hr 1^ £3 Htt-€ 811.2.3 at a#*Hr ^aa 



£ t^H^ a a 3 Si 7J-^ u H2 HV Elle i^ JjMle^LAli Lflofl ^tf^ DR(direct repeat) lo 

cusSr DRs zjol^. ^fl*}^ «1 #43 a*H°H (nonrepetitive spacer) f - a^aa «H n}o| 3S o] $]o} 

I" ^l^H i#5]HE]-0l3g H ^^^ aa^f DRlocus ^ C^ofl 7li§>^Cf. PCR# 6] 

-g-*H in vitro«HH ^?J; iSefl^lofl 3^3: £W S>-§-«Hl 71 •fJ-'Saa 7l#S] ^-#5^ ^a^f i& 



^Sflfe^H^.^f-t^. el^« (rifampin, RMP), °}°] °>^1 H (isoniazid, INH), 3\^°}v\o} H (pyrazina 
mide, PZA), "fl t^t (ethambutol, EMB), aa^a^M a1 (streptomycin, STR) , § 5. fl al- (fluoroquinolone, F 
Q), 7r<~K°l^(kanamycin), o>ol ? >A]( amikacin ) ^ofl ifl^^. aa«5 r a <*7H<g,§- ojig £ 

e]ulTr#efli^H£ aft^M, wHWMia e]^« aa§Rr rpoB a^a^l ^^ft^l aft^rfe- 

^ela^eflaela, ^li^WE a£§l-a katG a*da5l ^S^l «7H1# a*Hs r a ^^#31 

H, s|^«»Ko1h uflA^ pncA a^a^ ^§^^01 «7H<||- aft* r a ir^n^-^eflaElHf- aft 

*>fe 3^ ^aa h>^*W^ ^I'Sa 135 16051 1^ ^aai 

eflaelH, ^l^a 161 ^1 1693 aft* r a ia <>1#S1 -§-3 n^-#eflaEl a, ^^5. 170 17351 



RMPSr INH a^^fl vfl^^ ^vfl^ # RMP vfl^ 5^5] 94~98%7> rpo B ^ #^$5] 

DNA S]^ RNA #tJLa /? subunit5] ^fl^ ^1 « ij\S) %^<&#°] (point mutation) i 2J*| ^7laa DNA 
^-^Sr S>"§- (hybridization)^ ^ ^(reverse hybridization) 1" °l-g-«>^ ^ < ?11- ^ ^^-(^ ?]7l , ^ 

°1J1^, ^l'?], ^ av^fl-. ^71^^^^^ Lin e p ro be ^^«H1 5]^: vfl^ ^ 

rpoB -g;^. a^-71 44: 251 -263(1997); Rossau R., Traore H., De Beenhouwer H., 

Mijs W., Jannes G., De Rijk P., Portaels F. Evaluation of the INN0 - LiPA Rif. TB assay, a reverse hybrid! 
zation assay for the simultaneous detection of Mycobacterium tuberculosis complex and its resistance to 
rifampin. Antimicrob Agents Chemother, 41: 2093-2098(1997) ^2i). 



a c^. ^va M oi INH ^ ^ afoi^Eiiei-g- ^wfla^aAia ##^a<>fl #<» ^la<Hl ^a 

til^sfl ^ola^Ellelo}^ €«i A ll:(prokaryote)«Hl^fe- Ml^* INH M)^ ^««55] «J> 84%7> katG 

°] a^ inhA5] -Tfl- ^1 a El E. (upstream nucleotide) *1?H Slti 5}aa 75%7> catalase - peroxidase Sia51 

^7,><y katG -a-^^f <aa5] aa ^4ri s]^ ^ «h a^ 71^ ^s. i-^sla $m. H# 3^ 315 Jf-fl 

5] serine (AGC) °1 threonine (ACC) A asparagine(AAC) aa , 2=- 463 ^^5) arginine (CGG) °1 leucine (CTG) 
aa *1£€ ¥ < a^ 6 l7> INH vfl^ofl 7l^daa H-^^la $)^(Musser J.M., Kapur V., Williams D.L., Krei 

swirth B.N., van Soolingen D., van Embden J.D. Characterization of the catalase - peroxidase gene (katG) 
and inhA locus in isoniazid - resistant and - susceptible strains of Mycobacterium tuberculosis by automat 
ed DNA sequencing: restricted array of mutations associated with drug resistance. J Infect Dis. 173: 196 
- 202(1996) ; Ramaswamy S., Musser J. M. Molecular genetic basis of antimicrobial agent resistance in M 



ycobacterium tuberculosis: 1998 update. Tuber Lung Dis, 79: 3 - 29(1998) &2l). 



t^ifl-S 3«M*1 PZA tfl^-l- Sl^ *)£.7} o]^7] nfl^cHl INH ^ RMPSj tflW?> 6 }42i PZA3 vfl^ofl cfl 

tr "fl-f ^.£LS>4. PZAfe I®?* *l3.*Rr 1*} «M ^3 S>^, ^e f ^o>nlc)lol2:(p yrazlnamldase) PZase) 

ofl ^sflA] s\^x]±<H oj|Alc (pyrazinoic acidi pQA)^ ^ M-eWjl, ^3^1 #31 51 

PZase^ JMH i^S]^ ZL PZA<Hl ^i§- #7fl ^14(Konno K., Feldmann F. M., McDermott W. P 

yrazinamide susceptibility and amidase activity of tubercle bacilli. Am Rev Respir Dis 95: 461 - 469(1967)) . 
PZA tfl^°ll^r PZaset- "?>-§- <HM)tt -fr^K] pncA -fr^l*} £I£E]5] -lH A7\ f-^Si^r ^iL*V p 

ZA 7} #2.3. SLoLSl $4 (Park S.K., Lee J.Y., Chang C.L., Lee M.K., Son H.C., Kim CM., Jang H.J., Par 
k H.K., 5; Jeong S.H. pncA mutations in clinical Mycobacterium tuberculosis isolates from Korea. BMC In 
fectious Diseases 1: 4-8(2001) &3i) . 



^^Hf: 7>^*>7fl 3*HH4. 



o]EL3-0]?)}o}^ *)W r H, ^7H H fl<££ 5 £fe 5H V ^liM^ DNA1- £^Sj- ^-§-^1 ?1 DN 

*|si ^ 3« ^ 514. 



# ^^\7] ^?}°]v]7} pcr ?i s. Hl^jsl- H ^-S- dna 4^-%- -8-^1. ?lwl^^, ^a. al^fi. It 



A cM SE 4^ ^*}7] Ait ttiJr ! vflAl 89 oj <^7lA-]<g^ i§V<£ 5 Hl^fi} D>Ol 2 ^ 

n?)o}S] ^ ^f-i: Sfe a^w-g- ^-slu^e^ElH, 90 tflxl 134s] ^7}a]^ 

£*j^Sl ^Hefloj n^ol^ £^ =£1^. ^5l31^T#eliaEla ?J A^<g 135 ^} u3 °] <^7}a]^_ 

4r % VA ^1 7 dt*>7l ^1*V ^elal^f 9*Hi^Hl- ^1^4. ^ v ^5l ^ ^ 

•§- t-elal-Tf#5liaEla^ ^lai^elololl -f^-Sl^ a^W. (probes) ^^i e|- n>o] 3^ 6> ^ Solajol^ 

f ^12| 0 J £3j DNA^l PCR ^^-^r H^H (primers) A>-g-ol 7>^*>cf. u\-z\-a] ^ ^4 

#sln^-#e^ElH^ ^1 A^tti^E-2j ^l^(sense) ^ 4^(antisense) £^ T 514. 



£ l£ ^ *^S1 «>^t- ^^H1°J "Ha.^^e^l2l £^0.5.^, a )^r °H Bl c>Sl ^ ^^$\ 

efl°J ^4 % VA M M1 a J 7 r3#^r fl« «■ ^lJES §M *>4^1 ^1^1 ^Hl 4^ ^lma ^^-ji 51^ °M3£ 



A M ^f^Rr ill i^SRr 4°l3S<H3H3 JE^H, c)fe b)S] v}o] 3.3,6] ^o]b. h S h 7 j- 

13. ^-^-i- 4t £^^14. £ lc^H, 4°l33<H3H3 3-^W>fl ^-ol^EflsK #ig|-^ -f^ 
Z\3L, +^W&<$ ±*n<& #® HUt ^-#«HL, 4^#^r, 51 T^^i 44 RMP ^ 

INH 3t 91 PZA 3« $3. iilf o.4 > ol^J o. £ ^0,1 H5L y ^-gj^ ^ 

°W 1-4*>^S A ^2] #1*1 (layout) *r V&&g ^ 5U4. 



44 Si, S2 31 £4. 
< Sl> 4°lS4^1^4 S^r ^^Hel-oln] 













ITSF 


CGAAG C CAGTG G CCTAAC CC 


1 


{Mycobacteria) 


ITSR 


GGATCCTGCCAAGGCATCCACCA 


2 




MYC-01 


TGGTGGGGTGTGGTGTTTGA 


3 




MYC-02 


TGGATAGTGGTTGCGAGCAT 


4 




MYC-03 


TGGATAGTGATTG CGAG CAT 


5 




MYC-04 


TGGATAGTGCTTGCGAGCAT 


6 




MYC-05 


TG GATAGTG GTTGAGAG CAT 


7 




MYC-06 


TGGATAGTGGTTGGGAGCAT 


8 




MYC-07 


ATAGTGATTGCGAGC 


9 


TB COMPLEX 


MTB-01 


CACTCGGACTTGTTCCAGGT 


10 




MTB-02 


TG GTG GG G CGTAG G C CGTGA 


11 




MT8-03 


CAACAAAGTTGGCCA 


12 




MTB-04 


GGACTTGTTCCAGGT 


13 




MTB-05 


AGGTGTTGTCCCACC 


14 




MTB-06 


TGCATGACAACAAAG 


15 




MTB-07 


AGGTGTTZTCCCACC 


16 


. avium - M. intracellular 


MAC-01 


CCCTGAGACAACACTCGGTC 


17 


(MAC) 


MAC-02 


GCGTTCATCGAAATGTGTAAT 


18 




MAC-03 


CTCGGTCGAACCGTG 


19 


M. fortuitum 


FOR-01 


CCGTGAGGAACCGGTTGCCT 


20 




FOR-02 


TAGCACGCAGAATCGTGTGG 


21 




FOR-03 


GTAGTGGGCACGGTTTGGTG 


22 




FOR-04 


CAAACTTTTTTGACTGCCAG 


23 




FOR-05 


AGGCCCGTGCCCCTTTTGGG 


24 




FOR-06 


TGGCATCCGGTTGCGGGTGT 


25 




FOR-07 


GGTTTTGTGTGTTGATGTGC 


26 


M. chelonae 


CHE-01 


GTG GTTACTC G CTTG GT 


27 




CHE-02 


TTGGGAACATAAAGCGAGTT 


28 




CHE-03 


CAATAGAATTGAAACG CTGG CA 


29 





CHE-04 


GTAGTCGG CAAAACGTCG GA 


30 


M. abscsssus 


ABC-01 


TAAAGTAGG CATCTG 


31 




ABC-02 


GGATATCTACTTGGT 


32 




ABC-03 


TAAACATAGCCTCGCTCGTT 


33 


M. aordonae 


GOR-01 


CGACAACAAGCTAAGCCAGA 


34 




GOR-02 


AAAATGTATG C GTTG 


35 




GOR-03 


TGTCGTTCGCGGCAACGT 


36 




GQR-04 


CACCCTCGGGTGCTGTC 


37 


M. kansasil 


KAN-01 


GCGCAACTGTAAATGAATCA 


38 




KAN-02 


CTGGATGCGCTGCCGTTCG 


39 




KAN-03 


AACTGTAAATGAATCACCAACAC 


40 




KAN-04 


GGACGAAAGCCGGGTGCAC 


41 




KAN-05 


GCATCCCAACAAGTGGG 


42 




KAN-06 


CTCGGGCTCTGTTCGAG 


43 


M. scrofuiaceum 


sco-01 


TCGGCTCGTTCTGAGTGGTG 


44 1 




SCO-02 


TAAACGGATGCGTGGCCGAA 


45 


M. szulaal 


szu-01 


AACAC TC AG G CTTGG CCAGA 


46 




SZU-02 


C AATTGGATG CG CTG CC CTC 


47 




SZU-03 


GCGCGGCAACGAACAAGCCA 


48 




SZU-04 


AG G CTTG G C CAG AG CTGTTG 


49 


M. vaccae 


VAC-01 


CGATtCGTTGGATGGCCTTT 


50 




VAC-02 


AATGCCGGCGAGGGAAAT 


51 




VAC-03 


G AATG CAC AG CG CTTGTG GT 


52 


M. xenopl 


XEN-01 


GGGCCGAGGTGTTGGGCAG 


53 




XEN-02 


CAGGCAGTAACCGCCGGCAC 


54 




XEN-03 


TGTTGAGTGTTTTCTGGTGT 


55 




XEN-04 


AGACTGTG GT AAG CGGTTTTTG 


56 



M. terrae 


TER-01 


CI 1 1 1 I CCCCCGTGCCTCAC 


57 




TER-02 


CAAC GTTGAAAACAAGATC G C C 


58 




TER-03 


AGGAGTPPTTGGGGGTTTPT 






TER-04 


GGCAACAGGCCCGTTTGTGC 


60 


M. flavescens 


FLA-01 


ACGTGTGTG GGATCAGTG CG 


61 




FLA-02 


CACTGCTTTGAGGAATCATCAG 


62 




FLA-03 




Do 


M. smegmatis 


SME-01 


ACACTCTCCGTTGGGGAGG 


64 




SME-02 


CTGTTTCGATGGACTGCCAG 


65 




SME-03 


CCGCGTTCCCGTCCCGTTG 


66 




SME-04 


CGCATTGTTGCGGACAAATTG 


67 


M. oenavense 


GEN-01 


AAP AAPAPiPi P A ATP HP P A 


CD 

DO 




GEN-02 


GTTCCCCAGTGGTGCGCGT 


69 


M. malmoense 


MAL-01 


TGGTGGGGTGCAAGCCGTGA 


70 




MAL-02 


TGCCCGTAGACGCGTATTCG 


7"! 




MAL-03 


TPGPiPPAftTPPftPfiT 


70 

I c. 


M, simiae 


SIM-01 


CACAACAACAGGPAATPP,PPA 


73 




SIM-02 


ACTCGGCCGACTTCGGTTGA 


74 




SIM-03 




75 




SIM-04 


CTTCGGTTGAAGTGG 


76 


M. marinum - M. ulcerans 


MAR-ULC-01 


AACAACAAGC AAGC CAGAC AC 


77 




MAR-ULC-02 


GCAACATCTCTGTTGGTTTC 


78 




MAR-ULC-03 


CCTI rTGGTGGCGTGTTCTGT 


79 


M. gastri 


GAS-01 


CAACAGCAAGCAAGCCA 


80 




GAS-02 




81 




GAS -03 


TTGTCTTGGACTCGT 


82 




GAS-04 


GCAGGGTAGCGTGTTCTTTTG 


83 




GAS-05 


GTTGCCCGCAGGGTAGCG 


84 




GAS-06 


TG CC CGC AGG GTAG C GTGT 


85 


M. leprae 


LEP-01 


ACACTCTAAATAGTTTAG 


86 




LEP-02 


GCAAATATCCAGACAC 


87 




LEP-03 


TTGTC CCTCATCTTTG G 


88 




LEP-04 


AACACTCTAAATAGTTTAGGGTAT 


89 









DR-a 


GGTTTTGGGTCTGACGAC 


90 


DR-b 


CCGAGAGGGGACGGAAAC 


91 


SPO-01 


ATAGAGGGTCGCCGGTTCTGGATCA 


92 


SPO-02 


CCTCATAATTG GG CGACAGCTTTTG 


93 


SPO-03 


CCGTGCTTCCAGTGATCGCCTTCTA 


94 


SPO-04 


ACGTCATACGCCGACCAATCATCAG 


95 


SPO-05 


TTTTCTGACCACTTGTGCGGGATTA 


96 


SPO-06 


CGTCGTCATTTCCGGCTTCAATTTC 


97 I 


SPO-07 


GAGGAGAGCGAGTACTCGGGGCTGC 


98 


SPO-08 


CGTGAAACCGCCCCCAGCCTCGCCG 


99 


SPO-09 


ACTCGGAATCCCATGTGCTGACAGC 


100 


SPO-10 


TCGACACCCG CTCTAG TTGA CTTCC 


101 


SPO-11 


GTGAGCAACGGCGGCGGCAACCTGG 


102 


SPO-12 


ATATCTGCTGCCCGCCCGGGGAGAT 


103 


SPO-13 


GACCATCATTGCCATTCCCTCTCCC 


104 


SPCM4 


GGTGTGATGCGGATGGTCGGCTCGG 


105 


SPO-15 


CTTGAATAACGCGCAGTGAATTTCG 


106 


SPO-16 


CGAGTTCCCGTCACGGTCGTAAATC 


107 


SPO-17 


GCGCCGGCCCGCGCGGATGACTCCG 


108 


SPO-18 


CATGGACCCGGGCGAGCTGCAGATG 


109 


SPO-19 


TAACTGGCTTGGCGCTGATCCTGGT 


110 


SPO-20 


TTGACCTCGCCAGGAGAGAAGATCA 


111 


SPO-21 


TCGATGTCGATGTCCCAATCGTCGA 


112 


SP022 


ACCGCAGACGGCACGATTGAGAHAA 


113 


SPO-23 


AGCATCGCTGATGCGGTCCAGOTOG 


114 


SPO-24 


CCGCCTGCTGGGTGAGACCpTGCTCG 


115 


SP025 


GATCAGCGACCACCGCACCCTGTCA 


116 


SPO-26 


CTTCAGCACCACCATCATCCGGCGC 


117 


SPO-27 


GGATTCGTGATCTCTTCCCGCGGAT 


118 


SPO-28 


TC GCCCG G CG TTTAG CGATCACAAC 


119 


SPO-29 


AAATACAGGCTCCACGACACGACCA 


120 


SPO-30 


GGTTGCCCCGCGCCCTTTTCCAGOn 


121 


SPO-31 


TCAGACAGGTTCGCGTCGATCAAGT 


122 


SPO-32 


GACCAAATAGGTATCGGCGTGTTCA 


123 


SPO-33 


GACATGACGGCGGTGCCGCACTTGA 


124 


SPO-34 


AAG TCACCTCG CCCACACCG TCGAA 


125 


SPO-35 


TCCGTACGCTCGAAACGCTTCCAAC 


126 


SPO-36 


CGAAATCCAGCACCACATCCGCAGC 


127 


SPO-37 


CGCGAACTCGTCCACAGTCCCCCTT 


128 


SPO-38 


CGTGGATGGCGGATGCGTTGTGCGC 


129 


SPO-39 


GACGATGGCCAGTAAATCGGCGTGG 


130 


gpQ_4Q 


/T^/" 1 /" 1 A X/~ l Xf ,1 Xf ,1 /~ l /~ l X/"i aTa A nnrnn 

ULjUUA 1 CTGTGCCTCATACAGGTCC 


131 


SPO-41 


GGAGCTTTCCGGCTTCTATCAGGTA 


132 


SPO-42 


ATGGTGGGACATGGACGAGCGCGAC 


133 


SPO-43 


CGCAGAATCGCACCGGGTGCGGGAG 


134 





n g b 








rpoF 


TG CACGTC GC GG ACCTCC A 


135 




rpoR 


TCGCCGCGATCAAGGAGT 


136 






A O OO A O OTr"* A AAA* A 

AGCCAGCTGAGCCAA 


137 




rpo o i i Mr 


AGCCAGCCGAGCCAA 


138 




rpo o i 0 Wu 


OTA A O OO A A TT /*N * T A 

CTGAGCCAATT CATG 


139 




rpo o i o-ml 


ATA A O OOT A A T A 

CT GA GCCTATTCATG 


140 




rpo o i d-wu 


TTCATG GACCAGAAC 


141 




rpo o i o-Mv 


TTO A TOOT^ A A /*S A A A 

TTCATGGTCCAGAAC 


142 




rpo 0 10 MT 


TTCATGTACCAGAAC 


143 




ri-irt COO VA/C 

rpo o^fi-Wo 


CTGTCGGGGTTGAC 


144 




_ _ r~ r\r\ ft i l 

rpo 522-ML 


CTGTTGGGGTTGAC 


145 




rpo 526-WH 


TTGACCCACAAGCGC 


146 




rpo 526-MY 


TTGACCTACAAGCGC 


147 




rpo 526-MD 


TTGACCGACAAGCGC 


148 




rpo 526-MR 


TTGACCCGCAAGCGC 


149 




rpo 526-ML 


TTGACCCTCAAGCGC 


150 




rpo 526-MP 


TTGACCCCCAAGCGC 


151 




rpo 531 -WD 


CGACTGTCGGCGCTG 


152 




C01 kit 4 

rpo 031-ML1 


CGACTGTTGGCGCTG 


153 




rpo 531 -ML2 


CCCAGCGCCAACAGTCGGC 


154 




rpo 531 -MW1 


CGACTGTGGGCGCTG 


155 




rpo 531-MW2 


CCGACTGTGAGCGCT 


156 




rpo 531-MW3 


GCCGACTATGGGCGC 


157 




rpo 531 -MW4 


CCCAGCGCCCACAGTCGGC 


158 




rpo Uo33-WL 


GGCGCTGGGGCCCGG 


159 




rpo UOJo Mr 


GGCGCCGGGGCCCGG 


160 




katIF 


AAGAGCTCGTATGGCACCGG 


161 




kat2R 


AGCGCCAGCAGGGCTCTTC 


162 




kat3F 


GGCGAAGCCGAGATTGCCAG 


163 




kat4R 


CTGCAGGCGGATGCGACCA 


1 64 




kat 315-WS 


ATCACCAGCGGCATC 


165 




kat 315-MT 


ATCACCACCGGCATC 


166 




kat 31 5-MN 


ATCACCAACGGCATC 


167 




Km too Wn 


PAO A TOO O O O O A TOO 


1 68 




kat 463-ML 


CAGATCCTGGCATCG 


1 69 


pncA (*|e r £!<W|H) 


pncF 


GCTGGTCATGTTCGCGATCG 


1 70 




pncR 


ACCGGTTACCGCCAGCGAG 


171 




pnc-11-W 


ACGTATGGTGGACGT 


172 




pnc-11-M 


ACGTGTGGTG G AC GT 


173 



AjA] e| i; n }ol 3 B| t |^o} #^2] Bfl<^= $ 2)1^- DNA £3 

pHa^Eflelol- i§ -g-^ -^-^^^ (Korean Collection for Type Culture, KCTQ4 ATCC (American Type 
Culture Collection) <HH ^-±L«roL tH^S^S}^ ^^Sjig^^. f-sflA-] ojav ^^s. ^iL^o.^ o}^-$\ DNAf- 
^f^l <y^B}Al nflE^^( InstaGene matriXi Bio-Rad Co., USA)!- 4-8-*r#3". 



Si <y A o v 1.5 m£ nflEsjA 200 ^# 7>*>^4. ne]lL, £ A]*H1 5^1- jL*| «fl 

*1 (Ogawa «fl^l)i^ Hfl^ * 1 B -^°H- *M nfllE^i7> $i=. ^-tioj] ^ J^a^c]-. o]^ 56 

"C^H 30 -g- f-<?> «V^a1^1 ^ I0i f-o> $ £#£|E^ a^j, cfA] 100 °Ci^ 8 £ ^o> <g*]e}^ * 10 i f-<£ 
^ 12,000 rpm^H 3* €-a£3*H A o^# 41 ofl o]^ PCR ^ 



D W2We]^ f-afl=f-S^l^(M. tuberculosis) H37Rv (ATCC 27294) 
B W2^e|^ £# 0 1#(M. fortutium) (ATCC 6841) 
40] -2^31 3 f-2M€±(M. flavescence) (ATCC 14474) 
D H2^fl2lf o>ul^( M . avium) (ATCC 25291) 
v\o]3.^lW£ 'JlEsflt^^ intracellulare) (ATCC 13950) 

(M. kansasii) (ATCC 12478) 
pMSMj-Efl^-g- (M. chelonae) (ATCC 35752) 

D W2»4f|eli ^^(M. abscessus) (ATCC 19977) 
nHsej-Ellel-g- ±^ 7 }o] (m. szulgai) (ATCC 35799) 
"Ms^Ellel-g- ^H^MH^-(M. scrofulaceum) (ATCC 19981) 
nMs^Efle]^- aL£Ml(M. gordonae) (ATCC 14470) 
oHS^tflel-g- wfl^l (M. vaccae) (ATCC 15483) 
n r o] S B]-Eflel3- A] huA (M. xenopi) (ATCC 19250) 
B W2^i!|f ±i|24Eli(M. smegmatis) (ATCC 21701) 
oMsSj-tfl^-gr ^^(M. genavense) (ATCC 51233) 
pHS^Bflsl-g- ^S<3^(M. malmoense) (ATCC 29571) 
* M e] % *1 n l °fl (M. simiae) (ATCC 25275) 

p>o] 2 aV El l^ o. n ^ ^ (M marinum) ( ATCC 927) 

-i-^^(M. ulcerans) (ATCC 19423) 
*Mse|-BN£ 7}±E.Z\ (M. gastri) (ATCC 15754) 
n>o] S a]-Efle]-g- tflefl(M. terrae) (ATCC 15755) 
nMs^Efle]^- oj^^ll (M. leprae clinical isolates) 

* Miauls] -I- W (M. tuberculosis clinical isolates) 



D H2^2]|- iL«li(M. bovis) BCG Fl 17392 



J2.EH H xc^ti ^.g. 4 -B-^^Hl *«13iLS. ^€ *3ji¥*N£EMHfc- DNA ( 

Perkin Elmer DNA Synthesis, USA)!- ^>-§-«fl 5' ^<Hl 157fl£] ^lf- dT isfl<>H ^ 15-2571)21 

S^HS-i- ^ Eiaf PAGE ^l*r$icr. ^H^Hflelo} 5^ is ell*] #^2}- %M§*fl 



1. "His«HleH 5 5^ 3H> £H ^14 
© "H^sfleH * ^ #t-§- *fl4 

»M2^2]oH^ B J: £W H J:-S-^ ^s.^ ^Ms^tfl^^S] ITSf- *H "HS^sflE^H iL^2j<y 

*97H«gS. "H2^Ei2]6} 5^5f "l^#°fl £W *M *H 

S^flelo>^sol^o] ITS ^71^^^- Aj^B^H, SIS] ^ yjjr 3 ofl^ 93 M YC - 0 1 <>1H MYC-074*13 

(2) 5^ #f-§: £1H Afl^ 

^laB-ltll^} 4? p]-Ol S ^Efle]^- f-HflS.f-S.Ali ^§^)iofl^nV J&AJ ^ H>c.^. pj. 0 ] a ^ -g. J=^ 

^#a]i ^ ^H3°J = pHs^tflel-g- JfHflsf S^ii ^^3. pM31«-t5M a }2l I 
^71^^^- ^TiS *H -3.1-2] ^ 10<H1>H 1631 MTB-OHH MTB-02, MTB - 03, MTB-04, M 
TB - 05, MTB - 06, ZLSl 2. MTB - 07 = ^W]-^. 

"H2^-Eflel6> 443 51^^} iH3 0.5. iAj^ h>c.^. ^ n^a^ 443 ui^sj pHH5.«i-Efle|o>6] 
ITS J?-* 21 f> ^-ol^o] «a7l^«g^ ^TlS «H 5. 121 7.^*1 Jr 17^1 8921 MAC-Ol^ LEP- 044*1 2.-T 21 
^2] Hl^SJ o>olaS.^lel^l- 5^ 73^3 £ltif ^a^i}. 

2. ^«1521 iE^J H^ti Tfl^ 



"W2^sl* f- Hfl = f- £*li q$] d i r ect repeat(DR) locu S 2l- DRs 35~41 bp2l zjo^ ^fl^Kr «1 

iifflolA^ (nonrepetitive spacer)!" B>^S. S22] ^<g^Jl 92^-^ 1344*13 SPO-Ol^ SPO - 434*1 
Sf- 437fl£l ^§Kr HSJi! ^1^1-^cf. "Ha^sli f-Bfl = f-^li iSefl«y 7^^- 43 7 1)3 

37H££.oH cf^2l «y-§-§-^f-^| iLHSlSicf(vanEmbden J.D., van Gorkom T„ Kremer K„ Jansen R., v 
an Der Zeijst B.A., Schouls L.M. Genetic variation and evolutionary origin of the direct repeat locus of M 
ycobacterium tuberculosis complex bacteria. J Bacteriol 182: 2393 - 2401 (2000) ; Kamerbeek J., Schouls L., 
Kolk A., van Agterveld M., van Soolingen D., Kuijper S., Bunschoten A., Molhuizen H., Shaw R., Goyal M., 
van Embden J. Simultaneous detection and strain differentiation of Mycobacterium tuberculosis for diagno 
sis and epidemiology. J Clin Microbiol 35: 907-914(1997)). 

3. ^<M1 Ml^ 3#t§: 3 ft Ml afl^ 



5]#^ ^ 4°liWl5l-g- ^sfl rpoB -B-3*HH ^ ^^2] 90% °RMH € 

°J°1 iLjL^J ^<&# a ) #^ a J£7]- 3£ 51HH 2^ 5335] 69 bp o.^ zj-zj-o] ^££0] 

3<t ^7]^<go] S*<HMW (Musser J.M. Antimicrobial a 

gent resistance in mycobacteria: molecular genetic insights. Clin Microbiol Rev 8: 496 - 514(1995); °] 1 ?l7] , 
3*^, °1Jl^1, a^M*. £ A o^, ^HH^, ^1^1, Si ^H^zJ^ Line Probe £^°fl 2R> 5]#^ vfl^ 

rpoB -n-^^r ^ Si 3t*7] 44: 251 -263(1997); Valim A.R., Rossetti M.L., Ribeiro M.O., 

Zaha A. Mutations in the rpoB gene of multidrug - resistant Mycobacterium tuberculosis isolates from Bra 
zil. J Clin Microbiol 38: 3119-3122(2000)). nf 1 511 leucine (CTG) °] proline (CCG)A^, 

513 ^2] glutamine(CAA)°] leucine (CT A) A^, 3£ 516 ^2] aspartic acid(GAC)°] valine (GTC) 4 tyro 
sine(TAC).^, 522 ^2] serine(TCG) °] leucine (TTG) SLS. , 2^ 526 ^2] histidine(CAC) 6 ] tyrosi 
ne(TAC), aspartic acid(GAC), arginine(CGC) , leucine (CTC) 4 proline (CCC)^, f-£«i 0 ] Sl£7> ^£ 

531 ^2] serine(TCG)°] leucine (TTG) 4 tryptophan (TGG) 2] ^]§4 3.^ 533 ^2] leucine(CTG) 
o] proline(CCG)^ *]§€ 3 ¥ 3 1" 7^ff-2] <>H^4 # 13**3 3#*KE 

^- S 32] ^1*13. 137<HH 1602] # 24^2] £Sfif tf^<%t±. 



°Hi^ME ^ 4 0 ]2^]5]-g- ^Hfle^A]^^ ^ o. o>o]iiJ|o>^H vfl^^ 5]= 70 %f- ^]*>^ ka 
tG -n-^^H1^2] #^u]c 7 |. ^ ^ 315S j. 463 oj <g 7 H<g-§- v}t$o_3_ ^gigo] <^7]A^o] ^oj-ofl 

E^- £ilt tWy^rS^KMusser J.M., Kapur V., Williams D.L., Kreiswirth B.N., van Soolingen D., van E 
mbden J.D. Characterization of the catalase - peroxidase gene (katG) and inhA locus in isoniazid - resistan 
t and - susceptible strains of Mycobacterium tuberculosis by automated DNA sequencing: restricted array 
of mutations associated with drug resistance. J Infect Dis 173: 196 - 202(1996)). 3^ 315 : t-t]2] serine ( 
AGC)°1 threonine (ACC) 4 asparagine (AAC) SLS. , 3^ 463 ^2] arginine (CGG) °] leucine (CTG) SLS. *]§^ 
^<3>£ 0 ]1: v\¥°-S. c]x]-<ysH S. 32] *\<g#SL 165°1H 1692] ££tif 2 ^ff-2] ^^(wfld t yp e )4 

3^2] 3t§r£^ svsach 



s|2}-;5loM-o]H Ml^ t|2S]^t l^fi^^l 3-f ^«a^^l7>pncA ^7]^<g ^iftofl zj^ ^flS]o] ^cf. 

0^*1 Al^A] ^§<a^o]C] 7j-f3.*| §^^^1 t«Bj£7[ fe£ £ S £ E ]Oj .jj t^o} 

A7]-G^2] *]§-§; 7^^§l-7]^^ c]^J^ S 3 oj A]<go}jr 172<H]^ 1732] H^]d] ^ a S B| 1^#5] 
1^2] §<a^o]f- zj#^£^. 

^a] of] 3: DNA ^a] 

1. *M5W]eM 5 5^ fl« Sm DNA ^a] 



nHi^fleM 5 5^ tt-$r %® £3 DNA 2) -j^ 3^ 44 h M ££01 ITSF 5 ' biotin - CGA AGC 

CAG TGG CCT AAC CC- 3' MYC - 02 5 ' - biotin - ATG CTC GCA ACC ACT ATC CA - 3 ' (<M 

3)4 ITSR 5' -biotin-TGG ATC CTG CCA AGG CAT CCA CCA T - 3 ' H 1^^2)1" *>-8-*H 16S rRNA^r 23S 
rRNA ^-¥-1- IMc 300-500 bp 3.7]$] ITS-^f- ^i^o.^ H<?}^ ^4°H1- fLAj-o] h o >^ o_ £ 

*1WH^. i 1<HH £el€ 4# "Hs^^o> it oja> 5 ^s. 33 n^o^s. oi-g.^ PC r 7}^ 

* iWH^. PCR^ - *)S*H#el £1 9600 (Perkin- Elmer Cetus Thermocycler Model 96 

00)°1H # A ^}7}7} ^sfl 94°C°1H 3 -S-7V <^e] ^ 94 t<HH 1 62 r«Hl>H 1 72 t<HH 1 

30 3 «B-A]7j n>xln>o_ s 72 "c^a-^ 10 -g-4 <&%*}#t±. »£-§- ^ 2 % o r 7 r S:i ^3. ^7l^-§-|- PC 
R «J:-g- a>#5] 37lf- 4^534. o] o]^. jg.^ o. £ 7^}^3L Park H.K. 3 £ £3 J. Clin. Micro 

biol. 38: 4080 -4085 (2000) °11 A <W1 7l*||S|<H ojt}. 

2. iS5ll < ?l 4*|-§- 4)t- 12j DNA 



nj-ols^Ell^-g- f-afls^S-Ali ^Sefltl (strain)^ 41 1> £3 DNA^l f^-§- ^Sfl <^ ^ i^ofl 7 jj^ g. 

= e^ol o)£ z]-4 «>ol i^o] 5.^1 s)-^ DRa 5 ' - biotin - GGT TTT GGG TCT GAC GAC - 3 1 (^1^5190) 4 D 
Rb 5 ' - biotin - CCG AGA GGG GAC GGA AAC - 3 ' (*) 1^ JL91) # 4-g-*M H7l S] PCR f^KE^. 

^^Ht ^I^N-Sa^. -M^-l^l HH -g-e]^ ^oi^Efle^-g- f-Bfls^Ali H37Rv If ^> 5^f- %S>\ 

^°Ht °l-§-*H PCR7l^^^Al^c^. PCR^slTj-l^ Al3i «)«AH#ei Si 9600 (Perkin -Elmer C 
etus Thermocycler Model 9600) ^AjA^l 41*11 96 T^H 3 £4 l^el^ ^ 96 "C^H 1 g-, 55 

t«W 1 72 °Ci^ 302.^ 25 3 aV-g-Al^J ^40^ 72 Ci^ 10 -g-4 034^4 2 % 47}3. 

i is «7i$** a^h pcr sKi*r$m. 



3. tfl^ 41 £ 1^1 DNA $«1 



RMP ^ 34f- 3$. rpoB -ft443 ^<£&o] %^-§r 41*> S4 DNA 4131 44 aH-SL^l rpoF 5 1 

- biotin - TGC ACG TCG CGG ACC TCC A - 3 ' (*\ US J: 135) 4 rpoR 5 ' - biotin - TCG CCG CGA TCA AGG AGT 
-3 1 (^1^^136) H^Ht ^ 160 bp -Sr-i-lr H<?i«M f- A J"5] fj-^ ^l^H, °11- °1^>^ JL 

§ -a-^°J o>ol 2 4E|le;^. ^afl5^^Al^( M . tuberculosis) H37Rv, RMP tfl^ ^Ha^ej^- ^afle^^Al^ 
A o V ^^1 (M. tuberculosis clinical isolates) $\ RMP n >°ls4^1 ^-3- ^1 = ^^^1^ <Qs$ ( M tuber cu 

losis clinical isolates)!" rfl^S. PCR 71^^- ^Al^c)-. a>-§- 3,7^ 94°Ci^ 3 -g-7V ^a]^ f^^-*] 

94°Ci^ 30s, 62°Ci^ 302, 72°Ci^ !-g-^ 35s] ^a]^ o_^_ n^n|o_ £ 72°Ci^ 10 -g-^> <^^*}^cf. 
INH ^ ^41" 41 katG ^#^r 41 I^H^ 2^S 44 150 bp^l ^il"^- t^A}o]^ 

cf. uMi^ol katG leMt^ 3-^ 315 ^41^1 PCR 41«M katlF 5' -biotin- AAG AGC TCG TA 

T GGC ACC GG - 3 ' 1*1 Jl 161) 4 kat2R 5 ' - biotin - AGC GCC AGC AGG GCT CTT C - 3' (^1^51162), 3.^ 
463 ^ 41 £1 PCR •£-§-!: 41 kat3F 5 ' - biotin - GGC GAA GCC GAG ATT GCC AG - 3 ' (*\ 1^ 31163) 4 kat4R 
5' - biotin -CTG CAG GCG GAT GCG ACC A - 3 1 (*\ !^JL164)-§: ^14*M 5^°J "Ha^tflEl-g- ^af 
S.Ali(M. tuberculosis) H37Rv, INH »M2^^ ^tfflHt^l^ ^ ^^1(M. tuberculosis clinica 

1 isolates) 4 INH 4n=^ ^^lS^^lsl^- ^^1 = ^^^^ <$s$ ^^( M . tuberculosis clinical isolates) f - tfl^S. 
PCR7l^-i: ^Al^^o_^_ PZA tflAj ^ A >f. 41*>pncA5l SS.£E] -11^^^ ^tgol ^#ofl =40]^^- 
DNAl- ^ 200 bp 371 3. h>o1^.e]o1 if-^Q pncF 5' - biotin -GCT GGT CAT GTT CGC GAT CG - 

3 ' H 1 170) 4 pncR 5 ' - biotin - ACC GGT TAC CGC CAG CGA G - 3 ' 1^31171) »\ f - 4 4*}^ 3. 

§ 5^°J "HS^el* ^aflH t3*li(M. tuberculosis) H37Rv, PZA tfl^S] n>ol s u| El iej o. ef-^Aj^ 
°J A o V ^^1 (M. tuberculosis clinical isolates) 4 PZA nH^uHel-g- f-Bfl = ^^1 (M. tuberc 

ulosis clinical isolates)* tfl^S. PCR 7]^-§r ^]^^r. u Jr-§" 94 3^-4 ^47j ^ 94 

°C<H1 A 1 l-g-, 62G*1H 1*. 72°Ci^ 30 ^ a}-g-Al^ o_^_ n>xlD>o_ £ 72"C«Hl^ iO-g-4 ^4^^4. ¥ 

^ 443 ^ AV^-^ 2% f>7>^^ ^ofl ^7l<^^ *>o^ 44 150 b p4 180 bp 34 Si PCR #-§;-§; ^<y«>^^. 



QX\ i 2«H1>H *114€ SSlr 100 pmolS 96 - well nHHS*eJMH«| £44 Micro - spotting -§-°Jj4- 

#7}*H 30 pmolS ^ 41534. 44°l.E #42 24 ^a^l°J(membrane) *14*)H £SSt 4°l33.<H 
<H (Cartesian Technologies, PLXSYS 7500 SQXL Microarryer, USA) 4 °l-§-*H 444^4. ^>-§-^l 
44°H tflsfl cflS34 4 ££It 4*34 4^-3, £ 12] H4 2H1 311444 4 0 l3 H 4flHl°} 44 #f S. 

SS-fe- £4^3. 44 4144 4, 13, 17, 25, 27, 31, 38, 43, 44, 49, 51, 54, 59, 62, 65, 71, 75, 77, 81, 88 4 
4°fl sfl^sH, £ 12] 49<HH 93^1 sfl^SHb 1^5- 2Mel|4 41 li"r ^Mt|s 4 A j ufls? 4143: 
92<HMi 13451- 4 A 3 0124 £3 « i sfl^Cr. 4 a 3 3#4 £i« 4 RMP 44 3# £ 1<H 22<H1 

4 42^1 sfl^fe- 4^-3 xMtfS. ^2? *1 < l'd£ 137*H|>H 153, 156, 159 4 I6O0H, INH 4 A 3 3 

f- 55«r £ 12] 43°l|4 483 44 tfli? H3.2i$r 4144 165<HH 169i ^^JL, PZA ^ 3# ££Ht 
£ 12] 94*114 96.2.3. 4 A 3 £fl24 £3*4 4144 1725]- 173^1 ^#€4. «■ £11 # 7fl£] *J (spot) 

* 44 3H1 3s 443 <£eH-E <^o]H 24*14 *J2 *3*1 24 50°C£l 4271 (dry ovenH 4 5*14 4 

4 *M *1 *1 *ll 3 £1 i£4°ll 2^ a] ^ 4. 



*i*l 1 5: 233*1 413 

44*11 £4°11 ^£14 &4 £iaf ^1^471 3*fl 4414 0.2% SDS(Sodium dodecyl sulfate) 4°-H 413$ 
=^443 2S] ^13444. Sodium borohydride -g^S. >*11^*>jI 4*1 #4 ^-ff^l ^13444. *J£<H]*i 0. 
2% SDS4 ^444 ^l-g^H 434 444el7l4 *l*l*fl £4^: 444711 42*14 4 <5 l3S^5flol ^1 

4i§- 4JL444. 

*J*1 16: ^^Sr 44 (Hybridization) 

*J*l 13°114 ^124 4°1£4^ £*144 S3 DNA4 4H 7 r 4^-3 44471 331 #4 4°cs ^4*lSi4. 
1~5 ^3 S3 DNA-f- £444 4-§- 4°^ 10 ^ ^1144534. £3*. 444 44 44°124 £4 

si- 44 4^4 444ji 7l£7> Ag7i4 &j£5=- 4*1 4^4 44 3 40°C<H14 3044 44*1^4. 

4*1 1 7: 443*1 &4 DNA21 4^ 

444 4*1 4^21 DNA4 4^471 ^sfl 2X SSC(300mM NaCl, 30mM Na- Citrate, pH 7.0)4 0.2 

% sdsI- ^44 -g-^^ °l-g-4°i ?! «i 4^14 ^1 2 x ssc/0.2% sds *m -§-^4 2X SSC, 3.e]jL 0.2 x 
ssc 4°J! ^4°1=1- x^4^4. 4*14^-1 €^^2141- °l-§-*H ^144 #4 <:) 1H1: 444t11 424^4. 

^4 18:^1 44 4 4^ 



PCR 444 4^-n-¥-4 44471 ^1 Cy5 - streptavidin 24 Cy3 - streptavidin (Amersham pharm 

acia biotech, USA)-§: 6 x SSC4 BSA (Bovine Serum Albumin) 4 0 144°i 5)^14 ^ 4 40 fd% ^4°1^°11 4 

^4<H ^4 4Ji 444 50°C<H14 4 2044 44*1^4. 44 5- 44°1^1- 2x ssc ^l-g-4 
°i 4^4 ^1714 3s 2x ssc, us] ji 0.2 x ssc 4^4 444°i 434534. 4^4 ^sfl «14^ 5fl 6 14 

2:7flM (non - confocoal laser scanner)4 GenePix 4000A(Axon Instruments, USA)4 °144°i 444 44455 

4. 



s. 24 44^1 3*11 £-¥-3 44£l 4^^-S 4°l2-43l2l42l #f, 4«j45l 2Se)14 ^14 4 A <§^1 ^fl A J4 ^ 
4°il 4#44 ^14 4 ^y^si 4°1^ 44^1 441- £?1M£ 4^4 4 511 i cflsfl n}ci 2 av 



31 5] ^l- = H37Rvt £3 DNA5. *M £ flfc "M31«H?|6|^ ^.o.^. AjA]tr ^4, 

o>o| 2 al-Efl^6> 5^ £ H*l 15^- 2io)l sfl«§-s>fe n]^l2«J-Sl|ej6> ^ ^^-§- H3.Jg. MYC-024 22] $1*1 

tf-g"£ =r SI Si 4. 1*!5 ^Mefl<y 4! ^4 £ i$] 492]- 93 $1*13 ^ cflS^ £ Ha] 5 o°JM 

92 $1*1 21 SPO-01, SPO-03, 04, 05, 06, 08, 11, 12, 14, 15, 16, 17, 18, 19, 22, 23, 25, 26, 27, 28, 29, 30, 
31, 32, 37, 38, 39, 40, 41, 42, na]jl SPO-4321 ^t3_o)H vyo-o] <£o]tf±v\ t ^aj ^ ^^^a^ d_ 

b %MMH ?K^£ 44 5^ 4 6 l2^Efle]6> ^MI^^a]^ H37Rv^r ^4 RMP, INH, PZA vH 

= 3.«°1M 44 £ 12] 22, 434 94 $1*12] ^ tfl25 EllSj- RMP^r £ HH 44 23, 25, 27, 29, 352]- 38 
i ^Wb rpo 511 - WL, rpo 513 -WQ, rpo 516 -WD, rpo 522 - WS, rpo 526 -WH, rpo 531 - WD4 rpo 533- 
WL<HH SH-ol ^^At^. £ 4b fM 0 J INHb £ HH 44 442]- 47°fl Wb kat 315 -WS4 kat 463 -W 
R°1H ift-g-oj H^tf^H, PZA^r £ 12] 95i afl^sHr pnc- 11 - W<HH ^°1 <lH #4. 



£ 3b 4 6 l2^Hfle]o]-o] ^ oj^. s^tio] so]*] iAj^ ^0.0] Ajjvjg ^ t > 2 |o Si a)fe „]. 

fl2^-Eflelo> ^-tiHsf. S Ali H37Rvl- S2j DNAS. «H £ l^-i" $)tt pH31<>1^|6] 2j.o] afo.^ aj A ]^ 

14, -£ 12] 14 2H sfl^rb t>r°l243l2]<4 ^1^±S ^b*rb I1£°J MYC-022]- £ 12] 2<H1 Sfl^r 
b l«!5°fl ^l^llS >^*rb 51« MTB-04<H|^^ £^3* <|Htf-§--& i^J^ ^ S1&4. 

b)b nll«! 4 6 l2^-31e]6>6l uMa^ej-gr ^a.^eflA]-g-^ a 3 dnas *M "Haiol^l^ £^3}- «H- 
£ -iWt!: 14-f 4e}i|^ 4-^, £ 12] 14 2H aflWb 4°l243l2]<4 ^fi D l s-o]a] = m 

YC-022]- £ 12] 9°fl SflWb 4 6 1 3^-31 e]-g- ^HS^elH-g- # ^14°J SCO-OHM^ t^^l °J 

<Hxi^ m^:^ S1S14. 



-E 4^ l«j5S] ^Sefloj 4!^ «M3 Hf^-2] ^41- 44^1b a) 4°1 2^4] 4 -g- 

^Ml =^a]^ H37Rv2]- b) ^12^3] 2] -g- iLti]^(M. bovis)-t £4 DNAS *M ^r-g-^ 14 £ 12] 494 

93°fl «^ 6 <H tfli? SiaSf "> 6 l2^fle]-g- ^-afls H37Rvb E H^ ^4 *>3flcflS. 50, 51, 52, 
53, 54, 55, 56, 57, 58, 59, 60, 61, 63, 64, 65, 66, 67, 68, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 86, 87, 
88, 89, 90, 914 92i Sfl^b SS.M'y SPO-01, SPO-02, 03, 04, 05, 06, 07, 08, 09, 10, 11, 12, 14, 15, 
16, 17, 18, 19, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 37, 38, 39, 40, 41, 42, neJlL SPO-432] H5.±l»]1a| 
wKg-o] 6 ^^,'H3«l«|i!l* J£«li(M. bovis)b -E HH 44 ^tfll 50, 52, 53, 54, 55, 56, 57, 60, 
61, 62, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 83, 84, 862]- 87i SPO 
-01, SPO-03, 04, 05, 06, 07, 08, 11, 12, 13, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 3 
4, 35, 372]- SPO -38 S3.ii<HHi?l: «J-g-<>l 4e}#4. 



E 5b *H 2^31361-21 ^-Aj)*)] vflAj^ o]^ ^}*) £s§n «t^-2] 4E}i|b H^^S., a) ^ b)fe 

RMP ifl^ $]s)] RMPi cfl«B 4^1b 4 6 l2^-Efle]-g- ^-afl 2^^]^ 2). rpoB ^42] 2^ 

526 -¥-$12] histidine(CAC) 0 l tyrosine (TAC)—S. *1^ vflAj a ^ DNAS. -&H ^4 ¥ St 

°11^ 442] i^*H ^^1?1 CflS^ H^tL^A^ iAj^ HfO.0] ^^^6.^, RMp 7j-^ 5 ^0] 4 

2«H1 e]-g- ^aUsf-SAl^ H37Rv2] ^-f 4 2^2] <=>H^ £ 12] 23, 25, 27, 30, 32, 382]- 41°il 44 

sfl^rb rpo 511 - WL, rpo 513- WQ, rpo 516- WD, rpo 522 - WS, rpo 526- WH, rpo 531 - WD2}- rpo 533- W 
L<>)M ^^1 0 ^^4J1, 2b 526 ^2] histidineCCAC) 0 ! tyrosine (TAC) — S. ifl^ E 12] 23, 25, 

27, 30, 38, 414 30^1 44 sflt^rb rpo 511 -WL, rpo 513-WQ, rpo 516- WD, rpo 522 - WS, rpo 531 -WD, 
rpo 533- WL4 rpo 526-MY<HH ^-^1^^ Z^ty 14* <r SIS14. 



c) ^ d)b INH ^ ^Aff- o|8]] iNRofl cflg)] 7J-^^. v}E}ifl^ ^^HV^e]^. ^-afl h^^a] ^2]- katG ^42] 



315 serine (AGC) °1 threonine (ACC)AS 5^1" 3.$ DNAS. ft<*| i^ft £4 JE^MH 

4421 Sli £¥1- £ftft °oM3 = £«°IH £^ ajo.01 oHtfo. nj INH 4^ 3^ 3155+ 463 

2] «MH HS*ift £ 151 44^1- 47i sfl^Rr kat 315-WS^ kat 463 - WlHW. MUj 5^4r £ 12] 452]- 47°fl 
sfl^ft-cr kat 315 - MT2r kat 463 - WR H3.«.<HH *H 3 ft ^jif ft-§- 141- 3^1 H; ^ $}$ft. 



e) ^ f)ft PZA 4^2) "M-S^HI^ f^HflAlA H37Rv2r pncA = 3.2.32] - H A7 r GS.S] *lftft 

S3 DNAS ft<*| ftftft ^2)-^ ft^3 -S^rft 4 ££a a-f - oj^ cfl^ £i H^ £ 121 9 

5°fl *)1ftftft pnc- 11 -W3 = 3.ii<HHft ft-§-«>l ■y^^o.nj 4=^0] ^ o. opj cfl^-g- s^y.^ £ l2 ] 96 

°fl sflw^- pnc - ii - MS] f-ftft°i 3t Hifiti ^>i3ft si-g- ^41- sHit t saa**. 



°l A oMH ft^l ft 42r ft°l, ft t^S] nj-olH^c^eflol^, ^o] ^^^| o^l 7^ ^Sfl^o^ ^E^O) Qigy. 

ft^l tfl^-i- 3ftt =r HSi 5.-^1- SftftJL SU«H>H ft 15)21 i^Sj- ft-§-^.3 ft^l 3ft 31 5] ft <b 0^2}. ^ 
ul^sfl^ 21 3<tft ft ftft. £ft ftolsfttflelft f-«H H^s^li ^e^^. ^ $1 A^. 

1MM MU§ # RMP, INHft PZA ^flft £®j52] H^f- ^tft ^ $14. £ft ftft2) JHMft*ll $H 4^2] ^jSS. 
ftftftft ft£2l ^0.3. ftft2l ^llSftEi ^ A H1 4 6 ls^fl5]6>5] 5^ z^f, ^Sj52] ^3eflft ^sj. 
ifl^ofl cfltl ft*H 7 r ftft<*| 3ft *lftft u l-§- ft°11ft£ "11-9- ft^l^Hft. °lft 71^51 BfloJ= ^ft °Hef °Jft 3 

*m- 43 as. 6i-g-*>Bs. ftft^i *iSL& 71^51 ^ ft^uft ift ft^ift 4 s ftft. 44ft # ^ 



(57) %l-?"2l 
1. 

^1^1 ^1H1 ^€ l«i aMa^i!]^ 5^ 3 ft HSi (probes), ^®1521 ^Eefloj oj^i 

Hli, S t^^il tfl^# ^#«r7l 21 £lHf 461hs.<H^ 6 1. 

^Ill^Hl S1<H^. *r^2l *1*1*H ^ «l^«j "^I3^«fl5l^5| 5^ ^«1521 ^e^oj ^aj 

# ^tft^ HI« (probes)l- ft ^lSS. §fe 4^2) 74^- s^j o. £ ^ d]-c»1 35.0] efl . 

^^ft 3. 

^llft ^ ^l2ft°ll 5U«H>H. 1«1 53 y l^«l «H3^Bfle]oi-6j 5 - siat s^fl e] <s> ^ ^-°l^ft 

ITS (Internal Transcribed Spacer) <g7]*\<£Si\ ^JL^m^^E., oH^tfleM ^ 4°1^°J ITS 

^21 -l-el^l-elliElH, ^ «1^«« oH^Efleloi- ^ s.oi^oj ITS ^71^^^ ^-elu-^l-efliElHl- ift*Rr 5i 
^llft ^ *\]2*M S1<H^. 1^1 ^ y l^«l nH3^-Bfle1o r 2l 5^ ^-t# ^Ift ^1<ift£ 1 ^1 921 «7l 

^11^ £ft*Kr 1^ ^^21 ^-S) Jl^-#efliEl3, *\<£#3L 10 ^fl^l 162) ^7lA^oj^. £ ^-4^ 1^ ojAVo] ^-eljr^ 
#efliEl3, S ^<g«5L 17 ^fl^l 8921 «7H<g-§- i*i-§ r ^ i# o|avoi ^-e)2.^#5)liElH* iftft^ 



5. 



^l^ £fe *)12%M1 5a°H. 1^53 = ^E Efl ol s.o]2j DR (direct repeat) 

6. 

*Hl^ S^r *fl2%<Hl 5a°H. 1^53 ^Hefloj 7j-rt^. o]^. H^y^ go ifl*] 1343] <*7H<i.§. £^-§Hr 

7. 

*Hl$- £fe *1|21M1 &°H. ifl^-i- 3t-*r7l ISSfe el**, °H^°MH si ^2r^l 0 r n MH«Hl tfl*V 
^ ^ -I- ^1 ofl 3 %z} 7 ] *3 o.s. *rfe "H3JL<H ell °1 . 

3^ 8. 

aflltf Sfe *ll2%Hl 5U°1>H. Ml^-i- 3#*r7l =S.w^r ejjg-^ ifl^£ -fr^SRr rpoB ■frtW 

°1 ^71a^-|- i^-sj-^. £ej jl^#elliE]H, Ml^-I- *£*Hr katG -8-3*r3 ^¥<?M 0 1 <£7H<g.§- 

i#*Kr i-e]Ji^#efliE]B, sJi^H-alH ^aj^. pncA -H^s] <g 7 H«g£ ^t}^ ^e) 

^^9. 

aUtf S^r *I|21MI $J°H. 1HM ^^-i" ^f^l *b *\<£#3L 135 ifl^l 160^ <*7H<g.§- Sftlfe 
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5a 
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H£ 5f 



ft **i»SW|A 

(PSA m-a 



<110> SJ HIGHTECH Co., Ltd. 

<120> Microarray comprising probes for Mycobacteria genotyping, M. 

tuberculosis strain differentiation and antibiotic-resistance 

detection 
<160> 173 

<170> Kopatentln 1.71 

<210> 1 

<211> 20 

<212> DNA 

<213> Mycobacteria 

<400> 1 

cgaagccagt ggcctaaccc 20 

<210> 2 

<211> 25 

<212> DNA 

<213> Mycobacteria 

<400> 2 

tggatcctgc caaggcatcc accat 25 

<210> 3 

<211> 20 

<212> DNA 

<213> Mycobacteria 

<400> 3 

tggtggggtg tggtgtttga 20 

<210> 4 

<211> 20 

<212> DNA 

<213> Mycobacteria 

<400> 4 

tggatagtgg ttgcgagcat 20 

<210> 5 

<211> 20 

<212> DNA 

<213> Mycobacteria 

<400> 5 

tggatagtga ttgcgagcat 20 



<210> 6 

<211> 20 

<212> DNA 

<213> Mycobacteria 

<400> 6 

tggatagtgc ttgcgagcat 20 

<210> 7 

<211> 20 

<212> DNA 

<213> Mycobacteria 

<400> 7 

tggatagtgg ttgagagcat 20 

<210> 8 

<211> 20 

<212> DNA 

<213> Mycobacteria 

<400> 8 

tggatagtgg ttgggagcat 2 0 

<210> 9 

<211> 15 

<212> DNA 

<213> Mycobacteria 

<400> 9 

atagtgattg cgagc 15 

<210> 10 

<211> 20 

<212> DNA 

<213> TB complex 

<400> 10 

cactcggact tgttccaggt 20 

<210> 11 

<211> 20 

<212> DNA 

<213> TB complex 

<400> 11 

tggtggggcg taggccgtga 20 

<210> 12 

<211> 15 

<212> DNA 

<213> TB complex 

<400> 12 

caacaaagtt ggcca 15 

<210> 13 

<211> 15 

<212> DNA 

<213> TB complex 

<400> 13 

ggacttgttc caggt 15 
<210> 14 
<211> 15 



<212> 



DNA 



<213> 



TB complex 
14 



<400> 



aggtgttgtc ccacc 



15 



<210> 15 

<211> 15 

<212> DNA 

<213> TB complex 

<400> 15 

tgcatgacaa caaag 15 

<210> 16 

<211> 15 

<212> DNA 

<213> TB complex 

<400> 16 

aggtgttntc ccacc 15 

<210> 17 

<211> 20 

<212> DNA 

<213> MAC 

<400> 17 

ccctgagaca acactcggtc 20 

<210> 18 

<211> 21 

<212> DNA 

<213> MAC 

<400> 18 

gcgttcatcg aaatgtgtaa t 21 

<210> 19 

<211> 15 

<212> DNA 

<213> MAC 

<400> 19 

ctcggtcgaa ccgtg 15 

<210> 20 

<211> 20 

<212> DNA 

<213> M. fortuitum 

<400> 20 

ccgtgaggaa ccggttgcct 20 

<210> 21 

<211> 20 

<212> DNA 

<213> M. fortuitum 

<400> 21 

tagcacgcag aatcgtgtgg 20 

<210> 22 

<211> 20 

<212> DNA 

<213> M. fortuitum 



<400> 22 

gtagtgggca cggtttggtg 

<210> 23 

<211> 20 

<212> DNA 

<213> M. fortuitum 

<400> 23 

caaacttttt tgactgccag 

<210> 24 

<211> 20 

<212> DNA 

<213> M. fortuitum 

<400> 24 

aggcccgtgc cccttttggg 

<210> 25 

<211> 20 

<212> DNA 

<213> M. fortuitum 

<400> 25 

tggcatccgg ttgcgggtgt 

<210> 26 

<211> 20 

<212> DNA 

<213> M. fortuitum 

<400> 26 

ggttttgtgt gttgatgtgc 

<210> 27 

<211> 17 

<212> DNA 

<213> M. chelonae 

<400> 27 

gtggttactc gcttggt 

<210> 28 

<211> 20 

<212> DNA 

<213> M. chelonae 

<400> 28 

ttgggaacat aaagcgagtt 

<210> 29 

<211> 22 

<212> DNA 

<213> M. chelonae 

<400> 29 

caatagaatt gaaacgctgg 

<210> 30 

<211> 20 

<212> DNA 

<213> M. chelonae 

<400> 30 

gtagtcggca aaacgtcgga 



<210> 31 

<211> 15 

<212> DNA 

<213> M. abscessus 

<400> 31 

taaagtaggc atctg 15 

<210> 32 

<211> 15 

<212> DNA 

<213> M. abscessus 

<400> 32 

ggatatctac ttggt 15 

<210> 33 

<211> 20 

<212> DNA 

<213> M. abscessus 

<400> 33 

taaacatagc ctcgctcgtt 20 

<210> 34 

<211> 20 

<212> DNA 

<213> M. gordonae 

<400> 34 

cgacaacaag ctaagccaga 20 

<210> 35 

<211> 15 

<212> DNA 

<213> M. gordonae 

<400> 35 

aaaatgtatg cgttg 15 

<210> 36 

<211> 18 

<212> DNA 

<213> M. gordonae 

<400> 36 

tgtcgttcgc ggcaacgt 18 

<210> 37 

<211> 17 

<212> DNA 

<213> M. gordonae 

<400> 37 

caccctcggg tgctgtc 17 

<210> 38 

<211> 20 

<212> DNA 

<213> M. kansasii 

<400> 38 

gcgcaactgt aaatgaatca 20 
<210> 39 
<211> 19 



<212> DNA 

<213> M. kansasii 

<400> 39 

ctggatgcgc tgccgttcg 19 

<210> 40 

<211> 23 

<212> DNA 

<213> M. kansasii 

<400> 40 

aactgtaaat gaatcaccaa cac 23 

<210> 41 

<211> 19 

<212> DNA 

<213> M. kansasii 

<400> 41 

ggacgaaagc cgggtgcac 19 

<210> 42 

<211> 17 

<212> DNA 

<213> M . kansasii 

<400> 42 

gcatcccaac aagtggg 17 

<210> 43 

<211> 17 

<212> DNA 

<213> M . kansasii 

<400> 43 

ctcgggctct gttcgag 17 
<210> 44 
<211> 20 
<212> DNA 

<213> M . scrofulaceum 
<400> 44 

tcggctcgtt ctgagtggtg 20 
<210> 45 
<211> 20 
<212> DNA 

<213> M. scrofulaceum 
<400> 45 

taaacggatg cgtggccgaa 20 

<210> 46 

<211> 20 

<212> DNA 

<213> M . szulgai 

<400> 46 

aacactcagg cttggccaga 20 

<210> 47 

<211> 20 

<212> DNA 

<213> M. szulgai 



<400> 47 

caattggatg cgctgccctc 2 0 

<210> 48 

<211> 20 

<212> DNA 

<213> M. szulgai 

<400> 48 

gcgcggcaac gaacaagcca 2 0 

<210> 49 

<211> 20 

<212> DNA 

<213> M. szulgai 

<400> 49 

aggcttggcc agagctgttg 20 

<210> 50 

<211> 20 

<212> DNA 

<213> M. vaccae 

<400> 50 

cgattcgttg gatggccttt 20 

<210> 51 

<211> 18 

<212> DNA 

<213> M. vaccae 

<400> 51 

aatgccggcg agggaaat 18 

<210> 52 

<211> 20 

<212> DNA 

<213> M. vaccae 

<400> 52 

gaatgcacag cgcttgtggt 2 0 

<210> 53 

<211> 19 

<212> DNA 

<213> M. xenopi 

<400> 53 

gggccgaggt gttgggcag 19 

<210> 54 

<211> 20 

<212> DNA 

<213> M. xenopi 

<400> 54 

caggcagtaa ccgccggcac 2 0 

<210> 55 

<211> 20 

<212> DNA 

<213> M. xenopi 

<400> 55 

tgttgagtgt tttctggtgt 20 



<210> 



56 



<211> 



22 



<212> 



DNA 



<213> 



M. xenopi 



<400> 56 

agactgtggt aagcggtttt tg 
<210> 57 
<211> 20 
<212> DNA 
<213> M. terrae 
<400> 57 
ctttttcccc cgtgcctcac 
<210> 58 
<211> 22 
<212> DNA 
<213> M. terrae 
<400> 58 

caacgttgaa aacaagatcg cc 

<210> 59 

<211> 20 

<212> DNA 

<213> M. terrae 

<400> 59 

aggagtcctt gggggtttct 

<210> 60 

<211> 20 

<212> DNA 

<213> M. terrae 

<400> 60 

ggcaacaggc ccgtttgtgc 

<210> 61 

<211> 20 

<212> DNA 

<213> M. flavescens 

<400> 61 

acgtgtgtgg gatcagtgcg 

<210> 62 

<211> 22 

<212> DNA 

<213> M. flavescens 

<400> 62 

cactgctttg aggaatcatc ag 

<210> 63 

<211> 21 

<212> DNA 

<213> M. flavescens 

<400> 63 

ctgaacaggt ggctcccttt t 
<210> 64 
<211> 19 



<212> DNA 

<213> M. smegmatis 

<400> 64 

acactctccg ttggggagg 

<210> 65 

<211> 20 

<212> DNA 

<213> M. smegmatis 

<400> 65 

ctgtttcgat ggactgccag 

<210> 66 

<211> 19 

<212> DNA 

<213> M. smegmatis 

<400> 66 

ccgcgttccc gtcccgttg 

<210> 67 

<211> 21 

<212> DNA 

<213> M. smegmatis 

<400> 67 

cgcattgttg cggacaaatt g 

<210> 68 

<211> 20 

<212> DNA 

<213> M. genavense 

<400> 68 

aacaacaggc aatcgccgga 

<210> 69 

<211> 19 

<212> DNA 

<213> M. genavense 

<400> 69 

gttccccagt ggtgcgcgt 

<210> 70 

<211> 20 

<212> DNA 

<213> M. malmoense 

<400> 70 

tggtggggtg caagccgtga 

<210> 71 

<211> 20 

<212> DNA 

<213> M. malmoense 

<400> 71 

tgcccgtaga cgcgtattcg 

<210> 72 

<211> 15 

<212> DNA 

<213> M. malmoense 



<400> 72 

tcggccagtc cgcgt 

<210> 73 

<211> 21 

<212> DNA 

<213> M. simiae 

<400> 73 

cacaacaaca ggcaatcgcc 

<210> 74 

<211> 20 

<212> DNA 

<213> M. simiae 

<400> 74 

actcggccga cttcggttga 

<210> 75 

<211> 21 

<212> DNA 

<213> M. simiae 

<400> 75 

cgagcatcta aatgaacgcg 

<210> 76 

<211> 15 

<212> DNA 

<213> M. simiae 

<400> 76 

cttcggttga agtgg 

<210> 77 

<211> 21 

<212> DNA 

<213> M. marinum - 

<400> 77 

aacaacaagc aagccagaca 

<210> 78 

<211> 20 

<212> DNA 

<213> M . marinum - 

<400> 78 

gcaacatctc tgttggtttc 

<210> 79 

<211> 21 

<212> DNA 

<213> M. marinum - 

<400> 79 

ccttttggtg gcgtgttctg 

<210> 80 

<211> 17 

<212> DNA 

<213> M. gastri 

<400> 80 

caacagcaag caagcca 



t 



M. ulcerans 
c 

M. ulcerans 

M. ulcerans 
t 



<210> 



81 



<211> 



15 



<212> 



DNA 



<213> M. gastri 
<400> 81 
cgtccaagag tgttg 



<210> 82 
<211> 15 
<212> DNA 



<213> M. gastri 
<400> 82 
ttgtcttgga ctcgt 



<210> 83 
<211> 21 



<212> 



DNA 



<213> 



M. gastri 



<400> 83 

gcagggtagc gtgttctttt g 
<210> 84 
<211> 18 
<212> DNA 
<213> M . gastri 
<400> 84 
gttgcccgca gggtagcg 
<210> 85 
<211> 19 
<212> DNA 
<213> M. gastri 
<400> 85 
tgcccgcagg gtagcgtgt 
<210> 86 
<211> 18 
<212> DNA 
<213> M. leprae 
<400> 86 
acactctaaa tagtttag 
<210> 87 
<211> 16 
<212> DNA 
<213> M. leprae 
<400> 87 
gcaaatatcc agacac 
<210> 88 
<211> 17 
<212> DNA 
<213> M. leprae 
<400> 88 
ttgtccctca tctttgg 
<210> 89 
<211> 24 



<212> DNA 
<213> M. leprae 
<400> 89 

aacactctaa atagtttagg gtat 24 

<210> 90 

<211> 18 

<212> DNA 

<213> M. tuberculosis 

<400> 90 

ggttttgggt ctgacgac 18 

<210> 91 

<211> 18 

<212> DNA 

<213> M. tuberculosis 

<400> 91 

ccgagagggg acggaaac 18 

<210> 92 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 92 

atagagggtc gccggttctg gatca 2 5 

<210> 93 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 93 

cctcataatt gggcgacagc ttttg 25 

<210> 94 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 94 

ccgtgcttcc agtgatcgcc ttcta 25 

<210> 95 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 95 

acgtcatacg ccgaccaatc atcag 2 5 

<210> 96 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 96 

ttttctgacc acttgtgcgg gatta 25 

<210> 97 

<211> 25 

<212> DNA 

<213> M. tuberculosis 



<400> 97 

cgtcgtcatt tccggcttca atttc 25 

<210> 98 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 98 

gaggagagcg agtactcggg gctgc 25 

<210> 99 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 99 

cgtgaaaccg cccccagcct cgccg 25 

<210> 100 

<211> 25 

<212> DNA 

<2 13 > M . tuberculosis 

<400> 100 

actcggaatc ccatgtgctg acagc 25 

<210> 101 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 101 

tcgacacccg ctctagttga cttcc 25 

<210> 102 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 102 

gtgagcaacg gcggcggcaa cc tgg 25 

<210> 103 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 103 

atatctgctg cccgcccggg gagat 25 

<210> 104 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 104 

gaccatcatt gccattccct ctccc 25 

<210> 105 

<211> 25 

<212> DNA 

<213> M . tuberculosis 

<400> 105 

ggtgtgatgc ggatggtcgg ctcgg 25 



<210> 106 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 106 

cttgaataac gcgcagtgaa tttcg 25 

<210> 107 

<211> 25 

<212> DNA 

<213> M . tuberculosis 

<400> 107 

cgagttcccg tcacggtcgt aaatc 25 

<210> 108 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 108 

gcgccggccc gcgcggatga ctccg 25 

<210> 109 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 109 

catggacccg ggcgagctgc agatg 25 

<210> 110 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 110 

taactggctt ggcgctgatc ctggt 25 

<210> 111 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 111 

ttgacctcgc caggagagaa gatca 25 

<210> 112 

<211> 25 

<212> DNA 

<213> M, tuberculosis 

<400> 112 

tcgatgtcga tgtcccaatc gtcga 25 

<210> 113 

<211> 25 

<212> DNA 

<213> M . tuberculosis 

<400> 113 

accgcagacg gcacgattga gacaa 25 
<210> 114 
<211> 25 



<212> DNA 

<213> M. tuberculosis 

<400> 114 

agcatcgctg atgcggtcca gctcg 

<210> 115 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 115 

ccgcctgctg ggtgagacgt gctcg 

<210> 116 

<211> 25 

<212> DNA 

<213> M . tuberculosis 

<400> 116 

gatcagcgac caccgcaccc tgtca 

<210> 117 

<211> 25 

<212> DNA 

<213> M . tuberculosis 

<400> 117 

cttcagcacc accatcatcc ggcgc 

<210> 118 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 118 

ggattcgtga tctcttcccg cggat 

<210> 119 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 119 

tcgcccggcg tttagcgatc acaac 

<210> 120 

<211> 25 

<212> DNA 

<213> M . tuberculosis 

<400> 120 

aaatacaggc tccacgacac gacca 

<210> 121 

<211> 25 

<212> DNA 

<213> M . tuberculosis 

<400> 121 

ggttgccccg cgcccttttc cagcc 

<210> 122 

<211> 25 

<212> DNA 

<213> M . tuberculosis 



<400> 122 

tcagacaggt tcgcgtcgat caagt 2 5 

<210> 123 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 123 

gaccaaatag gtatcggcgt gttca 25 

<210> 124 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 124 

gacatgacgg cggtgccgca cttga 25 

<210> 125 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 125 

aagtcacctc gcccacaccg tcgaa 25 

<210> 126 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 126 

tccgtacgct cgaaacgctt ccaac 25 

<210> 127 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 127 

cgaaatccag caccacatcc gcagc 25 

<210> 128 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 128 

cgcgaactcg tccacagtcc ccctt 25 

<210> 129 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 129 

cgtggatggc ggatgcgttg tgcgc 2 5 

<210> 130 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 130 

gacgatggcc agtaaatcgg cgtgg 2 5 



<210> 131 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 131 

cgccatctgt gcctcataca ggtcc 25 

<210> 132 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 132 

ggagctttcc ggcttctatc aggta 25 

<210> 133 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 133 

atggtgggac atggacgagc gcgac 

<210> 134 

<211> 25 

<212> DNA 

<213> M. tuberculosis 

<400> 134 

cgcagaatcg caccgggtgc gggag 25 

<210> 135 

<211> 19 

<212> DNA 

<213> M. tuberculosis 

<400> 135 

tgcacgtcgc ggacctcca 19 

<210> 136 

<211> 18 

<212> DNA 

<213> M. tuberculosis 

<400> 136 

tcgccgcgat caaggagt 18 

<210> 137 

<211> 15 

<212> DNA 

<213> M. tuberculosis 

<400> 137 

agccagctga gccaa 15 

<210> 138 

<211> 15 

<212> DNA 

<213> M. tuberculosis 

<400> 138 

agccagccga gccaa 15 
<210> 139 
<211> 15 



<212> DNA 

<213> M. tuberculosis 

<400> 139 

ctgagccaat tcatg 15 

<210> 140 

<211> 15 

<212> DNA 

<213> M. tuberculosis 

<400> 140 

ctgagcctat tcatg 15 

<210> 141 

<211> 15 

<212> DNA 

<213> M. tuberculosis 

<400> 141 

ttcatggacc agaac 15 

<210> 142 

<211> 15 

<212> DNA 

<213> M. tuberculosis 

<400> 142 

ttcatggtcc agaac 15 

<210> 143 

<211> 15 

<212> DNA 

<213> M. tuberculosis 

<400> 143 

ttcatgtacc agaac 15 

<210> 144 

<211> 14 

<212> DNA 

<213> M. tuberculosis 

<400> 144 

ctgtcggggt tgac 14 

<210> 145 

<211> 14 

<212> DNA 

<213> M . tuberculosis 

<400> 145 

ctgttggggt tgac 14 

<210> 146 

<211> 15 

<212> DNA 

<213> M . tuberculosis 

<400> 146 

ttgacccaca agcgc 15 

<210> 147 

<211> 15 

<212> DNA 

<213> M. tuberculosis 



<400> 147 

ttgacctaca agcgc 

<210> 148 

<211> 15 

<212> DNA 

<213> M. tuberculosis 

<400> 148 

ttgaccgaca agcgc 

<210> 149 

<211> 15 

<212> DNA 

<213> M. tuberculosis 

<400> 149 

ttgacccgca agcgc 

<210> 150 

<211> 15 

<212> DNA 

<213> M . tuberculosis 

<400> 150 

ttgaccctca agcgc 

<210> 151 

<211> 15 

<212> DNA 

<213> M. tuberculosis 

<400> 151 

ttgaccccca agcgc 

<210> 152 

<211> 15 

<212> DNA 

<213> M . tuberculosis 

<400> 152 

cgactgtcgg cgctg 

<210> 153 

<211> 15 

<212> DNA 

<213> M . tuberculosis 

<400> 153 

cgactgttgg cgctg 

<210> 154 

<211> 19 

<212> DNA 

<213> M . tuberculosis 

<400> 154 

cccagcgcca acagtcggc 

<210> 155 

<211> 15 

<212> DNA 

<213> M. tuberculosis 

<400> 155 

cgactgtggg cgctg 



<210> 156 

<211> 15 

<212> DNA 

<213> M. tuberculosis 

<400> 156 

ccgactgtga gcgct 15 

<210> 157 

<211> 15 

<212> DNA 

<213> M. tuberculosis 

<400> 157 

gccgactatg ggcgc 15 

<210> 158 

<211> 19 

<212> DNA 

<213> M. tuberculosis 

<400> 158 

cccagcgccc acagtcggc 19 

<210> 159 

<211> 15 

<212> DNA 

<213> M . tuberculosis 

<400> 159 

ggcgctgggg cccgg 15 

<210> 160 

<211> 15 

<212> DNA 

<213> M. tuberculosis 

<400> 160 

ggcgccgggg cccgg 15 

<210> 161 

<211> 20 

<212> DNA 

<213> M. tuberculosis 

<400> 161 

aagagctcgt atggcaccgg 2 0 

<210> 162 

<211> 19 

<212> DNA 

<213> M. tuberculosis 

<400> 162 

agcgccagca gggctcttc 19 

<210> 163 

<211> 20 

<212> DNA 

<213> M. tuberculosis 

<400> 163 

ggcgaagccg agattgccag 2 0 

<210> 164 
<211> 19 



<212> DNA 

<213> M. tuberculosis 

<400> 164 

ctgcaggcgg atgcgacca 

<210> 165 

<211> 15 

<212> DNA 

<213> M. tuberculosis 

<400> 165 

atcaccagcg gcatc 

<210> 166 

<211> 15 

<212> DNA 

<213> M. tuberculosis 

<400> 166 

atcaccaccg gcatc 

<210> 167 

<211> 15 

<212> DNA 

<213> M. tuberculosis 

<400> 167 

atcaccaacg gcatc 

<210> 168 

<211> 15 

<212> DNA 

<213> M. tuberculosis 

<400> 168 

cagatccggg catcg 

<210> 169 

<211> 15 

<212> DNA 

<213> M. tuberculosis 

<400> 169 

cagatcctgg catcg 

<210> 170 

<211> 20 

<212> DNA 

<213> M. tuberculosis 

<400> 170 

gctggtcatg ttcgcgatcg 

<210> 171 

<211> 19 

<212> DNA 

<213> M. tuberculosis 

<400> 171 

accggttacc gccagcgag 

<210> 172 

<211> 15 

<212> DNA 

<213> M. tuberculosis 



<400> 172 
acgtatggtg gacgt 
<210> 173 
<211> 15 
<212> DNA 
<213> M. tuberculosis 
<400> 173 
acgtgtggtg gacgt 



